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(54) CACHEXIA REMEDY 

(57) A cachexia remedy containing an active ingre- 
dient comprising a substance inhibiting the binding of a 
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thereof. Examples of the inhibiting substance include 
antagonists against parathyroid hormone-related pep- 
tide receptors, parathyroid hormone-related peptide 
antibodies, antibody fragments, and modified antibod- 
ies. 
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ing the binding between parathyroid hormone related protein {r i nrr; anu « ^ 
BACKGROUND ART 

100021 Cachexia found in terminal cancer patients is one ol the common P arane °P ,as ^ 

agents tor cachexia. 
DISCLOSURE OF INVENTION 

,0006] The object of the present invention is to provide a therapeutic agent for ^^JnTp^S Si 
Kent. aUsiance capaWe ol inhibiting the binding between parathyrcd hormone related protem (PTHrP) and a 

S^^fpresent inventors have made extensrve ar* irtensive studies on di 
StCL^tde.e.opmemo.asubstancet^ 

— Tha^t^ 

• edntasU. 

"PTHrP") arrf a rector ther^ £ er«n^. *nds to PTHrP (such as those as 

Sedinl^S 

55T VSX^^X^ of inhibfcng the ^^3^^ 
u J m»n Q fi «q 7 ^ nr a rhimeric antibody (Japanese Patent Application Laid-open No. 4-228089), anotne annooay 
W r^SfKS^ National Phase Laid-open No. 5-509098. These polypeptides may have 
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deletion, replacement, addition or insertion of at least one amino acid residue, as long as they can exhibit an equivalent 
level of PTHrP antagonistic activity, which are also encompassed in the PTHrP antagonists of the present invention. 
[0014] Hereinbelow, the present invention will be described in detail exemplary using an anti-PTHrP antibody as the 
"substance capable of inhibiting the binding between PTHrP and a PTHrP receptor." 

5 

1. Anti-PTHrP antibody 

[0015] The anti-PTHrP antibody used in the present invention may be any one as long as it can exhibit a therapeutic 
effect on cachexia, regardless of its source, type (monoclonal or polyclonal) and configuration. 

io [0016] The anti-PTHrP antibody used in the present invention can be produced by any known method as a polyclo- 
nal or monoclonal antibody. Preferably, the anti-PTHrP antibody is a monoclonal antibody derived from a mammal. The 
monoclonal antibody from a mammal includes those produced from a hybridoma and those produced by a genetic engi- 
neering technique from a host transformed with a recombinant expression vector carrying a gene tor the antibody. The 
antibody used in the present invention is one that can bind to PTHrP to prevent the binding of the PTHrP to a 

75 PTH/PTHrP receptor, thus blocking the signal transduction of the PTHrP and consequently inhibiting the biological 
activity of PTHrP. 

[0017] A specific example of such antibody is #23-57-137-1 antibody which can be produced with a hybridoma 
clone #23-57-137-1. 

[0018] The hybridoma clone #23-57-137-1 has been designated "mouse-mouse hybrodima #23-57-137-1" and 
20 deposited under the terms of the Budapest Treaty on August 15, 1996 at the National Institute of Bioscience and 
Human-technology, Agency of Industrial Science and Technology, Japan (1-3, Higashi 1-chome, Tsukuba-shi, IbaraW, 
Japan) under the accession No. FERM BP-5631. 

2. Aphony-producing hybridoma 

25 

[0019] A monoclonal antibody-producing hybridoma can basically be produced by any known technique. That is, 
PTHrP is used as an antigen for immunization in accordance with a conventional immunization method. The resultant 
immunocytes are fused to known parent cells by a conventional cell fusion method, and monoclonal antibody-producing 
cells are screened from the fused cells by a conventional screening method. 

30 [0020] More specifically, the monoclonal antibody-producing cell can be prepared as follows. 

[0021] First, a human PTHrP, which is used as an sensitizing antigen for producing the antibody, is prepared by 
expressing the PTHrP gene/amino acid sequence disclosed in Suva, L J. et al., Science (1987) 237, 893. That is, a 
nucleotide sequence encoding the PTHrP is inserted into any known expression vector, and a suitable host cell is trans- 
formed with the expression vector. The PTHrP protein is then isolated and purified from the transformed host cell or 

35 from a culture supernatant of the transformed host cell by any known method. 

[0022] Second, the purified PTHrP protein is used as a sensitizing antigen. Alternatively, a 34-amino acid peptide 
of the N-terminal region of the PTHrP may be used as a sensitizing antigen, which can be chemically synthesized. 
[0023] The mammal to be immunized with the sensitizing antigen is not particularly limited. However, the mammal 
is preferably selected taking into consideration of compatibility with the parent cell used for cell fusion. Generally, a 

40 rodent (e.g., mouse, rat, hamster, rabbit) or monkey may be used. 

[0024] The immunization of the mammal with the sensitizing antigen can be performed in accordance with any 
known method, for example, by injecting the sensitizing antigen to a mammal intraperitoneal^ or subcutaneously. More 
specifically, the sensitizing antigen is diluted with and suspended to phosphate-buffered saline (PBS) or normal saline 
properly, the resultant suspension is then mixed with an appropriate amount of an adjuvant (e.g., Freund's complete 

45 adjuvant) to give an emulsion. The emulsion is injected to a mammal several times at intervals of 4 to 21 days. In the 
immunization, the sensitizing antigen may be attached to a suitable carrier. 

[0025] After the immunization, the serum antibody level is checked. When the serum antibody level is confirmed to 
reach the desired level, immunocytes are isolated from the mammal and then subjected to cell fusion. A preferable 
immunocyte is a spleen cell. 

so [0026] The parent cell used for the cell fusion (i.e. , the counterpart of the cell fusion with the immunocyte) is a mye- 
loma cell derived from a mammal. The myeloma cell is of any known cell line, and, for example, P3 (P3x63Ag8.653) (J. 
Immnol. (1979) 123, 1548-1550), P3x63Ag8U.1 (Current Topics in Microbiology and Immunology (1978) 81, 1-7), NS- 
1 (Kohler, G. and Milstein, C. Eur. J. Immunol. (1976) 6, 511-519), MPC-11 (Margulies, D. H. et al., Cell (1976) 8, 405- 
415), SP2/0 (Shulman, M. et al.. Nature (1978) 276, 269-270), FO (de St. Groth, S. F. et al., J. Immunol. Methods (1980) 

55 35, 1-21), S194 (Trowbridge, I. S., J. Exp. Med. (1978) 148, 313-323) or R210 (Galfre, G. et al., Nature (1979) 277, 131- 
133). 

[0027] Cell fusion of the immunocyte to the myeloma cell is basically performed in accordance with any known 
method such as the method of Milstein et al. (Kohler, G. and Milstein, C, Methods Enzymol. (1981) 73, 3-46) may be 
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5£T specifically, the cel. fusion is performed, for example, in a convenfiona. 

LnLence of a ceH fusion promoter. The cell fusion promoter may be polyethylene glycol (PEG) or a Serxtaiwus 
Un; HVJ). If Peered, for the purpose of improving the fusion efficiency, an addrtive such 

K^Lrett^md in the amount 1-10 times larger than the myeloma cells. The culture medium used for the 

^£ZS£fZ «or the culture of such cells. If desired, a serum supplement, such as .era. calf serum 

Si ^eSt^rermX-.. mixing the fcrnm^m.^^e^d^^Mji 
SSI JS^i^pSZaon (e g., mean molecular weight: about 1000*000) (which has been preoously 
war^d ^SiSrS Sreto usually to a concentration of 30-60% (wAr). and then mixing the resultont solution. 
ZEiSSZ 31 Subsequently, an appropriate culture medium is added to the ^ **£ 
arS cenSuged I to remote ^supernatant This procedure is repeated several timesto remove the cell toon promoter 
« *h» like that are undesirable for the growth of the hybridomas from the culture medium 

SSl ^SSSSSnm can be selected by cultivating in a conventional selective medium, such as hypox- 

derived myeloma ceil capaoie 01 inwme yi • — ■ — - • - ■—■ •■ • • h ti 

kL -LiL PTHrP mav be DreDared bv injecting PTHrP as an antigen to a transgenic animal that has the entire rep- 

5!ta ac^dat e^h^ventiona. method and collecting the monoctonal antibody from the 
^ISH injecting the hybridoma to a mammal compatible with the hybndoma to grow the hybrrfoma inthe 
irnS^TSCrSid^ from the ascites of the mammal may be employed. The former method ,s 

amount 

3. Recombinant antibody 

rno35l In the oresent invention, a recombinant-type monoclonal antibody may also be used, which can be produced 
SSLg In anSy geTfrom the hybrktoma. integrating the antibody gene into a suftaWe vec^ rn^r^e 
ZZ2 a host and" producing me antibody from the host according to . icmM genefc recombinatrcn tech- 

Kantib^yS 

^^^Sacentrifugation method (Chiron. J. M. et a... Biochemistry (1979) WJJJJJ 
AGPC method (Chomczynski. P. et at. Anal. Biochem. (1987) 162. 156-159). and then produang the deared mRNA 
She SfnSS Purncation Kit (Pharmacy) or the like. Alternatively, the mRNA may a.so be prepared 

Acad Sci USA (1988) 85. 8998-9002; Belyavsky, A. et at, Nucleic Acids Res. (1989) 17. 2919 2932) using o Amp 
JnrDNA to oive a recornbinant vector. The recombinant vector is introduced into a host such as E. coh, and a colony 

£^ 

vector is confirmed by, for example, dideoxynudeotide chain termination method. 



30 



40 



45 



55 



4 



EP1 004 313 A1 



75 



[0039] Once DNA encoding the anli-PTHrP antibody V-region is obtained, the DNA is integrated into an expression 
vector containing DNA encoding the antibody constant (C) region. 

[0040] For the production of the anti-PTHrP antibody used in the present invention. ^^^^"^^ 
nto a expression vector so that the antibody gene can be expressed under the controlo «pr^n control regions 
lc a enhancer oromoter) A host cell is transformed with the expression vector to express the antibody. 
oSir nThe SSon of the antibody gene. DNA encoding heavy (H) chain and DNA encod ing hgh . (L) chain of 
heantibodv may beintegrated into separate expression vectors, and then a host cell is co-trareformed I wrth the result- 
ant ?eSn*S expresSon vectors. Mernatively. both DNA encoding H-chain and DNA encod. ^J-- ch «'" 
body Woe integrated together into a single expression vector, and then a host cell is transformed w,th the resultant 

mafalo be used as a host For example, the antibody gene is inserted into a predetermined srte of a ^Oene encoding 
a SoS inherently produced in the milk of an animal (e.g.. goat p-casein) to give a fus.on gene. A DNA fragment con- 
^ZeS gene-introduced fusion gene is injected into an embryo of a goat, and the embryo is then .nlro- 
Snt SSS The 'emale goat haU the embryo therein bears a transgerfc gc^t The embody of ,n.er^ 
t sea Z in the mil from the transgenic goat or a progeny thereof. For the purpose of increasing *e amount « »e 
antibody-containing milk, an appropriate hormone may be administered to the transgenic goat (Ebert. K.M. et al.. 
Biotechnology (1994) 12, 699-702). 

20 4. Modified antibody 

[0043] In the present invention, for the purpose of reducing the heterogenic against a human body ^rthe lite jan 
Sally mcxKiedVe^^ 
* Sir TSS r^S^^'X^^ «n be prepared by .igating the DNA encocing the anti- 
^V-regionpZ^ 

So an expression vector, and introducing the resultant recombinant expression vector ,nto a host to produce the 

fOMsT ^manized anttoody is also referred to as "reshaped human antibody", in which the corrpl^entarity 
30 SLing Sons (CDRs) of an antibody o, a non-human mamma, (e.g. a nxus^are grejed to M oTahurj 
antibody. The general genetic recombination procedure for producng such humanized antibody is also known (EP 

; 0 W61 3; W SSya DNA sequence in whtoh mouse antibody CDRs are ligated through f ramewwkregtore (FRs) 
sdestaned and synthesized by a PCR method using several oligonucleotides as primers which were designed tohave 
egt the terminal regions of the CDRs and the FRs. The resultant DNA 

the human aXdy Cregion, and the ligation product is integrated into an ^^^^^^0 
binant expression vector is introduced into a host, thereby producng the humanized antibody (EP 239044. WO 

The FRs ligated through the CDRs are selected so that the CDRs can form arrtgen I biding 

site If necessary, an amino acid(6) in the FRs of the antibody V-region may be replaced so that the CDRs * I the 
reLp^ hlan anttoody can form an appropriate antigen binding site (Sato. K. et al.. Cancer Res. (1993) 53, 851- 

SSs] The C-region of the chimeric or humanized antibody may be any human antibody ^egion^u* as C7I 
cTcy3 or C* for the H-chain. and Ck or CX for the L-chain. The human antibody C-region may be modified for the 
purpose of improving the stability of the antibody or ensuring the stable production of the antibody. 
fuS The chimeric antibody is corrposed of V-regions derived from a non-human mammal anttoody and C- 
5s der^ froTa hurnan antfoody^e humanized antibody is composed of CDRs derived from a norvhuman 
rSmmal a^Sody and FRs and C-regions derived from a human antibody. The humanized anttoody is espeaally useful 
aTTr TacSvXi for the therapeutto agent of me present invention, because the antigen^ of the antibody 

50 ££ 8 'T^ISS the humanized antibody used in the present invention is humanized #23-57-137-1 
Sy; in wSJ the CuZ are denved from mouse-dehved #23-57-137-1 ite^^j.* imposed d 
L CDRs ligated through three FRs (FR1. FR2 and FRS) derived from human anttoody HSU0386 a gEN-BANK 
Deftos. M. d al.. Scand. J. Immunol.. 39. 95-103. 1994) and a FR (FR4) de ^frc»m human mtoody S25755 NBRF 
55 PDB) and the H-chain is composed of the CDRs ligated through FRs denved from human anttoody S31679 (NBRF 
PDB Cuisinier A M et al.. Eur. J. Immunol. 23. 110-118. 1993) in which a portion of the amino acid res-dues .n the 
FRs is replaced so thai the reshaped humanized antibody can exhibit an antigen-binding activity. 
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ized #23-57-137-1 antibody, respectively, are designated Escherichia coli JM109 (hMBCl HcDNA/pUCl9) (for H-chain) 
and Escherichia coli JM109 (hMBCl LqX/pUC 19) (for L-chain), respectively. These strains have been deposited under 
the terms of the Budapest Treaty on August 15. 1996 at the National Institute of Bioscience and Human-technology, 
Agency of Industrial Science and Technology, Japan (1-3, Higashi 1-chome, Tsukuba-shi, Ibaraki, Japan), under the 
5 accession No. FERM BP-5629 for Escherichia coli JM109 (hMBCl HcDNA/pUC 19). and under the accession No. 
FERM BP-5630 for Escherichia coli JM109 (hMBCl LqxypUC 19). 

5. Antibody variants 

io [0052] The antibody used in the present invention may be any fragment thereof or a modified product of the frag- 
ment, as long as it can bind to PTHrP and inhibit the activity of the PTHrP. For example, the fragment of the antibody 
includes Fab, F(ab') 2 > Fv, or a single chain Fv (scFv) composed of a H-chain Fv fragment or a L-chain Fv fragment linked 
together through a suitable linker. Specifically, such antibody fragments can be produced by cleaving the antibody with 
an enzyme (e.g., papain, pepsin) into antibody fragments, or by constructing a gene encoding the antibody fragment 

75 and inserting the gene into an expression vector and introducing the resultant recombinant expression vector into a suit- 
able host cell, thereby expressing the antibody fragment (see, for example, Co, M. S., et al., J. Immunol. (1994), 152, 
2968-2976; Better, M. & Horwitz, A. H, Methods in Enzymology (1989), 178, 476-496, Academic Press. Inc.; Plueckt- 
hun, A. & Skerra, A., Methods in Enzymology (1989) 178. 476-496. Academic Press, Inc.; Lamoyi. E., Methods in Enzy- 
mology (1989) 121, 652-663; Rousseaux, J. et al., Methods in Enzymology (1989) 121, 663-669; and Bird, R. E. et al., 

20 TIBTECH (1991) 9. 132-137). 

[0053] A scFv can be produced by ligating the H-chain V-region to the L-chain V-region through a linker, preferably 
a peptide linker (Huston, J. S. et al., Proc. Natl. Acad. Sci. USA (1988) 85, 5879-5883). The H-chain V-region and the 
L-chain V-region in the scFv may be derived from any one of the antibodies described herein. The peptide linker which 
binds the V-regions may be any single chain peptide, for example, of 12-19 amino acid residues. 

25 [0054] The DNA encoding the scFv can be prepared by first amplifying the DNA encoding the H-chain V-region and 
the DNA encoding the L-chain V-region of the antibody separately using a DNA fragment encoding the entire region of 
the H-chain or a portion thereof that includes the V-region and a DNA fragment encoding the entire region of the L-chain 
or a portion thereof that includes the V-region as templates and primer pairs that define the terminal ends of the DNA 
fragments; and then amplifying the DNA encoding the peptide linker using a DNA fragment encoding the peptide linker 

30 as a template and a primer pair that define the terminal ends of the DNA fragment so that each terminal end of the pep- 
tide linker is ligated to the H-chain V-region and the L-chain V-region, respectively. 

[0055] Once the DNA encoding the scFv is prepared, an expression vector carrying the DNA and a host trans- 
formed with the expression vector can be prepared by conventional methods. The scFv can be produced from the trans- 
formed host in any conventional method. 
35 [0056] The antibody fragments used in the present invention may be produced by preparing genes for the frag- 
ments and expressing the genes in suitable hosts as described above. These antibody fragments are also encom- 
passed in the "antibody" of the present invention. 

[0057] As a modified form of the above-mentioned antibodies, for example, anti-PTHrP antibody conjugated to any 
molecule (e.g., polyethylene glycol) may also be used. Such modified antibodies are also encompassed in the "arrti- 
40 body" of the present invention. The modified antibodies can be prepared by chemical modifications of the antibodies. 
The chemical modification techniques suitable for this purpose have already been established in the art. 

6. Expression and production of recombinant antibody or modified antibody 

45 [0058] The antibody gene constructed as described above can be produced and expressed by known methods. For 
the expression in a mammalian cell, a conventional useful promoter, the antibody gene to be expressed and a poly(A) 
signal (located downstream to the 3' end of the antibody gene) are operably linked. For example, as the useful pro- 
moter/enhancer system, a human cytomegalovirus immediate early promoter/enhancer system may be used. 
[0059] Other promoter/enhancer systems, for example, those derived from viruses (e.g., retrovirus, polyoma virus, 

so adenovirus and simian virus 40 (SV40)) and those derived from mammalian cells (e.g., human elongation factor 1a 
(HEF1a)), may also be used for the expression of the antibody in the present invention. 

[0060] When SV40 promoter/enhancer system is used, the gene expression may be performed readily by the 
method of Mulligan et al. (Nature (1979) 277, 108). When HEF1a promoter/enhancer system is used, the gene expres- 
sion may be performed readily by the method of Mizushima et al. (Nucleic Acids Res. (1990) 18, 5322). 
55 [0061] For the expression in E. coli, a conventional useful promoter, a signal sequence for secreting the antibody 
of interest and the antibody gene may be operably linked. As the promoter, lacZ promoter or araB promoter may be 
used. When lacZ promoter is used, the gene expression may be performed by the method of Ward et al. (Nature (1 098) 
341, 544-546; FASBE J. (1992) 6, 2422-2427), while when araB promoter is used, the gene expression may be per- 
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formed by the method of Better et al. (Better et al. t Science (1988) 240, 1041-1043). 
[0062] With respect to the signal sequence for secretion of the antibody, when the antibody of interest is intended 
to be secreted in a periplasmic space of the £ coli t pelB signal sequence (Lei, S. P. et al., J. Bacterid. (1987) 169, 
4379) may be used. The antibody secreted into the periplasmic space is isolated and then refolded so that the antibody 
5 takes an appropriate configuration. 

[00631 The replication origin derived from viruses (e.g.. SV40, polyoma virus, adenovirus, bovine papilloma virus 
(BPV)) or the like may be used. In order to increase the gene copy number in the host cell system, the expression vector 
may further contain a selective marker gene, such as an aminoglycoside phosphotranferase (APH) gene, a thymidine 
kinase (TK) gene, an E. coli xanthine-guanine phosphoribosyltransferase (Ecogpt) gene and a dihydrofolate reductase 
io (dhfr)gene. 

[0064] For the production of the antibody used in the present invention, any expression system including eukaryotic 
and prokaryotic cell systems may be used. The eukaryotic cell includes established cell lines of animals (e.g.. mam- 
mals, insects, molds and fungi, yeast). The prokaryotic cell includes bacterial cells such as E. coli cells. 
[0065] It is preferable that the antibody used in the present invention be expressed in a mammalian cell, such as a 
75 CHO, COS. myeloma, BHK, Vero and HeLa cell. 

[0066] Next, the transformed host cell is cultured in vitro or in vivo to produce the antibody of interest. The cultiva- 
tion of the host cell may be performed by any known method. The culture medium usable herein may be DMEM, MEM, 
RPM1 1640 or IMDM medium. The culture medium may contain a serum supplement, such as fetal calf serum (FCS). 



20 7. Isolation and purification of antibody 

[0067] The antibody expressed and produced as described above may be isolated from the cells or the host animal 
body and purified to uniformity. The isolation and purification of the antibody used in the present invention may be per- 
formed nn an affinity column. Examples of a protein A column include Hyper D, POROS and Sepharose F.F. (Pharma- 
25 cia). Other methods conventionally used for the isolation and purification of an antibody may be also be used; thus the 
method is not particularly limited. For example, various chromatographs using columns including the above-mentioned 
affinity column, f Ptration. ultrafiltration, salting out and dialysis may be used singly or in combination to isolate and purify 
the antibody of interest (Antibodies A Laboratory Manual. Ed. Harlow, David Lane, Cold Spring Harbor Laboratory, 
1988). 

30 

8. Determination of the activities of the antibody 

[0068] The determination of the antigen-binding activity (Antibodies A Laboratory Manual, Ed. Harlow, David Lane, 
Cold Spring Harbor Laboratory, 1988) or the inhibitory activity against a ligand receptor (Harada, A. et al.. International 

35 Immunology (1 993) 5, 681 -690) of the antibody used in the present invention may be performed by any known methods. 
[0069] As the method for the determination of the antigen-binding activity of the anti-PTHrP antibody used in the 
present invention, for example, ELISA (enzyme-linked immunosorbent assay), EIA (enzyme immunoassay), RiA (radi- 
oimmunoassay) or fluorescent antibody technique may be employed. For example, when enzyme immunoassay is 
employed, a sample solution containing the anti-PTHrP antibody (e.g., a culture supernatant of anti-PTHrP antibody- 

40 producing cells, or the anti-PTHrP antibody per se in a purified form) is added to a plate on which PTHrP (1 -34) is pre- 
viously coated. A secondary antibody labeled with an enzyme (e.g., alkaline phosphatease) is further added to the 
plate. The plate is incubated and washed. A substrate for the enzyme (e.g., p-nitrophenylphosphoric acid) is added to 
the plate, and the absorbance of the solution in the plate is measured to evaluate the antigen-binding activity of the anti- 
body. 

45 [0070] To confirm the activity of the antibody used in the present invention, a neutralizing activity of the antibody 
(e.g., anti-PTHrP antibody) is determined. 

9. Routes for administration and pharmaceutical preparations 

so [0071 ] The therapeutic agent of the present invention can be used for treatment or amelioration of cachexia. The 
cachexia to be treated or ameliorated by the present invention may be of any type, including cancer-induced type. 
Exanples of the cancer-induced cachexia include those as described in J. Urol. (UNITED STATES) Mar 1995, 153 (3 
Pt 1) p.854-857; Langenbecks Arch. Chir. Suppl II Verh Dtsch Ges Chir (GERMANY) 1990, p.261-265; Oncology 
(SWITZERLAND) 1990. 47 (1) p.87-91 ; Int. J. Pancreatol. (UNITED STATES) Aug-Nov 1990. 7 (1 -3) p.141-150; J. Natl. 

55 Cancer Inst. (UNITED STATES) Dec 19, 1990, 82 (24) p.1922-1926. 

[0072] Examples of cachexia other than the cancer-induced cachexia include those as described in JPEN J. 
Parenter. Enteral Nutr. (UNITED STATES) Nov-Dec 1990, 14 (6) p.605-609; Chest (UNITED STATED) Nov 1990, 98 (5) 
p.1091-1094; Bone Marrow Transplant. (ENGLAND) Jul 1990, 6 (1) p.53-57. 
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[0073] The therapeutic agent comprising the anti-PTHrP antibody as an active ingredient of the presen nnve on 
may be administered orally or parenterally. but preferably parenteral!* The therapeut,c agent may take any dosage 
Z suS as a transpulninary agent (e.g.. an agent administered with the help of a 

nasogastric agent a transdermic agent (e.g., ointment, cream) or an injection. Examples of the injection include an 
intenSus Section (e.g., drops), an intramuscular injection, an intraperitoneal injection and a subcutaneous .nation 
tofsystemicXica administration. The route ot administration may be properly selected depending , on he age ofa 
pat Z aS the colons o, diseases. An effective single dose may be selected from £ ™ * ^ 

oer ko of body weight Alternatively, the dose to a patient may be selected from the range of 0.01 to 100,000 mg/body. 

*25 1 the therapeJSc agent comprising the anti-PTHrP antibody of the present invent™ .s not particu- 
larly limited to the above-mentioned ranges. 

100741 The therapeutic agent may be administered to a patient at any stage, including before or after the develop- 
Srf cachexia SernativSy. the Lapeutic agent may be administered at the stage where the development of 

££ ^eCtlic^K^mprising the anti-PTHrP antibody as an active ^ -^P^^E 
may be formulated by any conventional method (Remington's Pharmaceutical Scence. latest edition, Mar ^Pubtehing 
CoCny Easton. USA) The formulation may further corrprise pharmaceutically acceptable earners and addles. 
Si Examples of s uch carriers and additives include water, pharmaceutically acceptable organic solvents, colla- 
a^ ilyvin7aSr 0 l polyvinyl pyrrolidone. carboxyvinyl polymer, sodium carboxymethy. cellulose. poly(sod,unT , acr- 
5 S arg7nate^a7ersolub.e dextran, sodium carboxymethyl starch, pectin, methyl cellulose. 
xantJanTgum gum arable, casein, agar, polyethylene glycol, diglycerin. glycerin, propylene glycol vaseline, paraffin 
siTraS stearic acid, human serum albumin (HSA). mannitol. sorbitol, lactose, and surfactants acceptable as 

iuu#/j iiiu.ck .j i > *K/\r-A*r» Pr»r ovomnb fln iniPCtion mflV b8 USed which IS pr©~ 

Hpnpndinn on the dosage xorm empiuyeu, uui iwi mi mew m.^.™. . — — r .-, - . 

solSa^en further adding an adsorption-preventing agent(e.g., TweenSO. Tween20. a gelatin, human serum 

?SS n) ^Therapeutic agent of the present invention may also be in a re-constitute, freeze<fried form, which is 
Sved before use For the preparation of the freeze-dried dosage form, an excipient such as a sugar alcohol (e.g.. 
mannitol, grape sugar) and a sugar may be incorporated. 

BRIEF DESCRIPTION OF DRAWINGS 

10079] 

Fig 1 is a graphical illustration of the therapeutic effect of an anti-PTHrP antibody on cachexia. 
Fig 2 is a graphical illustration of the therapeutic effect of an anti-PTHrP antibody on cachexia. 
Fig 3 is a graphical illustration of the therapeutic effect of an anti-PTHrP antibody on cachexia. 
Fig 4 is a graphical illustration of the therapeutic effect of an anti-PTHrP antibody on cachex.a. 
Fig 5 is a graphical illustration of the measurement results of the antigen-bind.ng activity. 
Fig 6 is a graphical illustration of the measurement results of the antigen-binding actMty. 
Fig 7 is a graphical illustration of the measurement results of the antigen-binding activity. 
Fig 8 is a graphical illustration of the measurement results of the antigen-binding activity. 
Fig' 9 is a graphical illustration of the measurement results of the antigen-binding activity. 
Fig 10 is a graphical illustration of the measurement results of the antigen-binding activity. 
Fig 1 1 is a graphical illustration of the measurement results of the antigen-binding activity. 
Fig 12 is a graphical illustration of the measurement results of the antigen-binding activity. 
Fig 13 is a graphical illustration of the neutralizing activity of a humanized antibody. 
Fig 14 is a graphical illustration of the neutralizing activity of a humanized anttoody. 
Fig 1 5 is a graphical illustration of the neutralizing activity of a humanized antibody. 
Fig 1 6 is a graphical illustration of the therapeutic effect of a humanized antibody on cachexia. 
Fig 1 7 is a graphical illustration of the therapeutic effect of a humanized antibody on cachexia. 
Fid 1 8 is a graphical illustration of the therapeutic effect of a humanized antibody on cachexia. 
f£ 1 9 is a graphical illustration of the therapeutic effect of a humanized antibody on cachexia. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0080] Hereinbelow, the present invention will be described in greater detail with reference to the following Refer- 
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ence Examples and Examples, which should not be construed as limiting the technical scope of the invention. 
[EXAMPLE 1] Pharmacological test using cachexia model animal 

[0081] Using a cachexia model animal (a human tumor-implanted nude mouse), a murine monoclonal antibody 
against PTHrP was examined for its therapeutic effect on cachexia. „. hae ^ 
100821 As a cachexia model animal, a nude mouse implanted with human oral cavity carcinoma OCC-1 [purchased 
from the Central Institute for Experimental Animals] was used. It has been known that a nude mouse implanted with 
human oral cavity carcinoma OCC-1 exhibits an increased blood calcium level as increasing the tumor volume and 
develops cachexia symptoms such as weight loss and decrease in movements. In this test, amelioration of such human 
oral cavity carcinoma OCC-1 -induced cachexia symptoms by the murine monoclonal antibody was evaluated with 
respect to Wood calcium level, body weight and effect on prolongation of survival time. 

[00831 The human oral cavity carcinoma OCC-1 was passaged in vivo using BALB/c-nu/nu nude mice (Japan 
CLEA Co Inc.). For the evaluation of pharmacological effect, 6-weeks-okJ male BALB/c-nu/nu nude mice £Japan CLEA 
Co.. Inc.) were purchased and acclimatized for 1 week to give 7-weeks-old mice, which were provided for use in the 

MOM] 0 " The cachexia model mice were prepared and divided into groups in the following manner. The passaged 
human oral cavity carcinoma OCC-1 was removed from the nude mouse, and then finely cut into 3-mm cube of blocks. 
The resultant tumor blocks were subcutaneously implanted into each of the mice at the lateral region at one p.ece per 
mouse Ten days after the implantation, when it was confirmed that the tumor volume in each of the rn.ce became suf- 
ficiently large, the mice were divided into groups so that blood calcium levels, body weights and tumor volumes of the 
mice in the individual groups were averaged, which were provided for use as the cachexia model animals. 
[0085] The examination of therapeutic effect on cachexia was performed as follows. 

25 (1) Observation of survival time 

[00861 In the examination of the effect on prolongation of survival time, a mouse monoclonal antibody was admin- 
istered to the mice of a test group twice a week, and the survival time of each of the mice was observed. A single dose 
of an existing hypercalcemia-treating agent, pamidronate (pamkJronate disodium; Ared.a), was administered to the 
so miceof anothertestgroupvia tail vein at a dose amount of 15mg/kg. Asacontrd in this test, phosphate-tiered salme 
(PBS) was administered to the mice of a control group via tail vein twice a week at a dose amount of 0.2 ml/mouse. The 
results are shown in Fig. 1. 

(2) Observation of blood calcium level 

r00871 The mouse monoclonal antibody against PTHrP was administered to the cachexia model mice of a test 
group twice at intervals of two days via tail vein at a dose amount of either 10 m0 or 100 ng per mouse for each admin- 
istration. A single dose of an existing hypercalcemia-treating agent, pamidronate (pamkJronate djsod.uni ( Are*a)^B 
administered to the mice of another test group via tail vein at a dose amount of 1 5 mg/kg. As a control in this test, phos- 
phate-buttered saline (PBS) was administered to the mice of a control group via tail vein twice at intervals of two days 
at a dose amount of 0.2 ml/mouse for each administration. 
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(3) Determination of Wood calcium level 

[00881 One and four days after the administration of 1he mouse monodonal antibody, the Wood cateium level of 
each of the mice was determined to evaluate the pharmacological efficacy of the antibody. The blood calcium level was 
determined as whole Wood ionized calcium level, by drawing Wood from each of the mice via the orbit using a hemat- 
ocrit tube and applying the Wood to 643 Automatic Ca/pH Analyzer (CIBA-CORNING). Thebody weight of each mouse 
was weighed everyday till four days after the administration of the antibody. The results are shown in Figs. 2 and 3. 

(4) Determination of tumor volume 

[00891 The tumor volume was determined four days after the administration of the antibody, by measuring the long- 
est axis (a mm) and the shortest axis (b mm) of the tumor and applying the both measured values to Galanfs equation 
55 [ajA2]. The results are shown in Fig. 4. 

0090 As apparent from these results, although the mice administered with the antibody at a dose amount of 10 ug 
showed Wood calcium levels equivalent to those of the mice administered with pamidronate. weight loss in antibody- 
administered mice was observed to be inhiWted, as weight loss was not as pronounced as that in pamidronale-admin- 
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cium level and inhibited weight loss to an ^ at a do se amount of 100 ,g twice a 

control mice. In the mice adm.mstered with the anb-PTHrP ne ^ r ™ „ m tbe pa^ronate-administered 

weeKasignHicantd^reeo.pro^^ 

is useful as a therapeutic agent for malignancy-associated cachexia. 
w [EXAMPLE 2] Pharmacological test using hypercalcemia and cachexia model animals 

,009!] Using a cachexia model animal (a human tumor-implanted nude mouse), a humanized antibody version "q" 
against PTHrP was examined for its therapeutic effect on cachexia. from ^ 

[0092] As a mode, anima., a nude ■» human oral 

use in the evaluation. , ! A ; „ » Ho ^nnwnnn manner The passaged 

[0095] The examination of therapeutic effect on cachexia was performed as follows. 

(1) Observation of survival time 

a week at a dose amount of 0.1 ml/mouse. The results are shown in Fig. 16. 

(2) Observation of Wood calcium level 

two days X a dose amount of 0.1 ml/mouse for each administrate. 

45 

(3) Determination of blood calcium level 

• wmmmmm, 

and 18. 

55 (4) D etermination of tumor volume 

,00991 The tumor volume was determined four days after the first administration of the antibody, by ^a^the 
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tion [ab 2 /2]. The results are shown in Fig. 19. 

[0100) As apparent from these results, the mice administered with the humanized antibody version "q" at a dose 
amount of either 10 ng or 100 ng prevented the increase in blood calcium level and weight loss in antibody-administered 
mice was observed to be inhibited, as weight loss was not as pronounced as that in control mice. In the mice adminis- 
tered with the humanized antibody version n q" at a dose amount of 100 ng twice a week, a significant degree of prolon- 
gation of survival time was observed compared with the control mice (p=0.0108: Log Rank test). The efficacy of the 
humanized antibody version "q M on the model animals with malignancy-associated cachexia was similar to that of the 
above-tested mouse monoclonal antibody. These results demonstrate the antibody used in this test is useful as a ther- 
apeutic agent for malignancy-associated cachexia. 

[REFERENCE EXAMPLE 1] 

Preparation of hybridomas producing anti-PTHrP (1-34) mouse monoclonal antibody 

[0101] Hybridomas capable of producing a monoclonal antibody against human PTHrP (1-34) (SEQ ID NO: 75), 
#23-57-154 and #23-57-137-1 , were prepared in accordance with the method reported by Kanji Sato et ai. (Sato, K. et 
al., J. Bone Miner Res. 8. 849-860, 1993). 

[0102] The immunogen used was PTHrP (1 -34) (Peninsula), to which a carrier protein thyroglobulin was conjugated 
with carbodiimide (Dojinn). The thydoglobulin-conjugated PTHrP (1 -34) was dialyzed to obtain a solution having a pro- 
tein concentration of 2 u.g/ml. The resultant solution was mixed with Freunds adjuvant (Difco) at a mixing ratio of 1:1 to 
give an emulsion. This emulsion was injected to 16 female BALB/C mice 11 times dorsal-subcutaneously or intraperi- 
toneally at a dose amount of 100 ng/mouse for each injection, thereby immunizing the mice. For the priming immuniza- 
tion, Freund's complete adjuvant was used; while for the boosting immunization, Freunds incomplete adjuvant was 
used. 

[0103] Each of the immunized mice was determined for its antibody titer in the serum in the following manner. That 
is, each of the mice was blood-drawn via its tail vein, and the anti-serum is separated from the blood. The anti-serum 
was diluted with a RIA buffer and mixed with 125 Mabeled PTHrP (1-34) to determine the binding activity. The mice that 
were confirmed to have a sufficiently increased titer were injected with PTHrP (1-34) without a carrier protein intraperi- 
toneal^ at a dose amount of 50 jig/mouse for the final immunization. 

[01 04] Three days after the final immunization, the mouse is sacrificed and the spleen was removed therefrom. The 
spleen cells were subjected to cell fusion with mouse myeloma cell line P3x63Ag8U.1 in accordance with any conven- 
tional known method using 50% polyethylene glycol 4000. The fused cells thus prepared were seeded to each well of 
85 of 96-well plates at 2 x 10 4 /wetl. Hybridomas were screened in HAT medium as follows. 

[0105] The screening of hybridomas was performed by determining the presence of PTHrP-recognition antibodies 
in the culture supernatant of the wells in which cell growth had been observed in HAT medium, by a solid phase RIA 
method. The hybridomas were collected from the wells in which the binding ability to the PTHrP-recognition antibodies 
had been confirmed. The hybridomas thus obtained was suspended into RPMI-1 640 medium containing 1 5% FCS sup- 
plemented with OPI-supplement (Sigma), followed by unification of the hybridomas by a limiting dilution method. Thus, 
two types of hybridoma clones, #23-57-154 and #23-57-137-1 , could be obtained, both which had a strong binding abil- 
ity to PTHrP (1-34). 

[0106] Hybridoma clone #23-57-137-1 was designated "mouse-mouse hybridoma #23-57-137-1", and has been 
deposited under the terms of the Budapest Treaty on August 15, 1996 at the National Institute of Bioscience and 
Human-technology, Agency of Industrial Science and Technology, Japan (1-3, Higashi 1-chome, Tsukuba-shi, Ibaraki, 
Japan) under the accession No. FERM BP-5631. 

[REFERENCE EXAMPLE 2] 

Cloning of DNA encoding V-region of mouse monoclonal antibody against human PTHrP (1-34) 

[0107] Cloning of DNA encoding the V-region of a mouse monoclonal antibody against human PTHrP (1-34) #23- 
57-137-1 was performed in the following manner. 

(1) Preparation of mRNA 

[0108] mRNA from hybridoma #23-57-137-1 was prepared using Quick Prep mRNA Purification Kit (Pharmacia 
Biotech). That is, cells of hybridoma #23-57-137-1 were fully homogenized with an extraction buffer, and mRNA was 
isolated and purified therefrom on an oligo(dT)-Cellulose Spun Column in accordance with the instructions included in 
the column. The resultant solution was subjected to ethanol precipitation to obtain the mRNA as a precipitate. The 
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mRNA precipitate was dissolved in an elution buffer. 



(2) Production and amplification of cDNA for gene encoding mouse H-chain V-region 

(i) Cloning of cDNA for #23-57-137-1 antibody H-chain V-region 

[01 09] A gene encoding H-chain V-region of the mouse monoclonal antibody against human PTHrP was cloned by 
a S'-RACE method (Frobman, M. A. et al., Proc. Natl. Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky, A. et al., Nucleic 
Acids Res. 17, 2919-2932, 1989). The 5*-RACE method was performed using 5'-Ampli FINDER RACE Kit 
(CLONETECH) in accordance with the instructions included in the kit. In this method, the primer used for synthesis of 
cDNA was MHC2 primer (SEQ ID NO: 1) which is capable of hybridizing to mouse H-chain C-region. The above-pre- 
pared mRNA (about 2 ug), which was a template for the cDNA synthesis, was mixed with MHC2 primer (10 pmoles). 
The resultant mixture was reacted with a reverse transcriptase at 52°C for 30 minuets to effect the reverse transcription 
of the mRNA into cDNA. 

[01 1 0] The resultant reaction solution was added with 6N NaOH to hydrolyze any RNA remaining therein (at 65°C 
for 30 min.) and then subjected to ethanol precipitation to isolate and purify the cDNA as a precipitate. The purified 
cDNA was ligated to Ampli FINDER Anchor (SEQ ID NO: 42) at the 5' end by reacting with T4 RNA ligase at 37°C for 
6 hours and additionally at room temperature for 16 hours. As the primers for amplification of the cDNA by a PCR 
method, Anchor primer (SEQ ID NO: 2) and MHC-G1 primer (SEQ ID NO: 3) (S.T Jones, et al., Biotechnology, 9, 88, 
1991) were used. 

[0111] The PCR solution comprised (per 50 uJ) 10 mM Tris-HCI (pH 8.3), 50 mM KCI, 0.25 mM dNTPs (dATP. dGTP, 
dCTP, dTTP), 1 .5 mM MgCI 2 , 2.5 units of TaKaRa Taq (Takara Shuzo Co., Ltd.). 10 pmoles Anchor primer, and 1 ul of 
the reaction mixture of the cDNA to which MHC-G1 primer and Ampli FINDER Anchor primer had been ligated, over 
which mineral oil (50 ul) was layered. The PCR was nprformpd in Thprmai r.vHor Mrv-ioi am i m*ru» m,™> L, on 

■ " " — "ww y uiuii lively tvsi UV 

cycles under the conditions: 94°C for 45 sec.; 60°C for 45 sec.; and 72°C for 2 min. 

(ii) Cloning of cDNA tor #23-57-137-1 antibody L-chain V-region 

[0112] A gene encoding L-chain V-region of the mouse monoclonal antibody against human PTHrP was cloned by 
the 5'-RACE method (Frobman, M. A. et al., Proc. Natl. Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky, A. et al. 
Nucleic Acids Res. 17, 2919-2932, 1989). The 5'-RACE method was performed using 5'-Ampli Finder RACE Kit 
(Clonetech) in accordance with the instructions included in the kit. In this method, oligo-dT primer was used as the 
primer for synthesizing cDNA The above-prepared mRNA (about 2 ug), which was a template for the cDNA synthesis, 
was mixed with oligo-dT primer. The resultant mixture was reacted with a reverse transcriptase at 52°C for 30 min. to 
effect the reverse transcription of the mRNA into cDNA. The resultant reaction solution was added with 6N NaOH to 
hydrolyze any RNA remaining therein (at 65°C for 30 min.). The resultant solution was subjected to ethanol precipitation 
to isolate and purified the cDNA as a precipitate. The cDNA thus synthesized was ligated to Ampli FINDER Anchor at 
the 5' end by reacting with T4 RNA ligase at 37°C for 6 hours and additionally at room temperature for 16 hours 
[0113] A PCR primer MLC (SEQ ID NO: 4) was designed based on the conserved sequence of mouse L-chain X 
chain C-region and then synthesized using 394 DNA/RNA Synthesizer (ABI). The PCR solution comprised (per 100 ul) 
1 0 mM Tris-HCI (pH 8.3), 50 mM KCI, 0.25 mM dNTPs (dATP, dGTP, dCTP, dTTP), 1 .5 mM MgCI 2 , 2.5 units of AmpliTaq 
(PERKIN ELMER), 50 pmoles of Anchor primer (SEQ ID NO: 2), and 1 ul of the reaction mixture of the cDNA to which 
MLC (SEQ ID NO: 4) and Ampli FINDER Anchor were ligated. over which mineral oil (50 ul) was layered. The PCR 
reaction was performed in Thermal Cycler Model 480J (Perkin Elmer) for 35 cycles under the conditions- 94°C for 45 
sec.; 60°C for 45 sec.; and 72°C for 2 min. 



(3) Purification and fragmentation of PCR products 



[01 1 4] Each of the DN A fragments amplified by the PCR methods described above was separated by agarose gel 
electrophoresis on a 3% Nu Sieve GTG agarose (FMC Bio. Products). For each of the H-chain V-region and the L-chain 
V-region, an agarose gel segment containing a DNA fragment of about 550 bp was excised from the gel. Each of the 
gel segments was subjected to purification of the DNA fragment of interest using GENECLEAN II Kit (BIO101) in 
accordance with the instructions included in the kit. The purified DNA was precipitated with ethanol, and the DNA pre- 
cipitate was dissolved in 20 uJ of a solution containing 10 mM Tris-HCI(pH 7.4) and 1 mM EDTA A portion (1 ul) of the 
DNA solution was digested with a restriction enzyme Xmal (New England Biolabs) at 37°C for 1 hour and further 
digested with a restriction enzyme EcoRI (Takara Shuzo Co., Ltd.) at 37°C for 1 hour. The digestion solution was 
extracted with phenol and chloroform and then precipitated with ethanol to collect the DNA. 

[0115] In this manner, two DNA fragments containing a gene encoding mouse H-chain V-region and a gene encod- 
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ing mouse L-chain V-region. respectively, were obtain*, both which had an EcoRI recognition sequence on the 5' end 

and an Xmal recognition sequence on the 3' end. 

[0116] The EcoRI-Xmal DNA fragments containing a gene encoding mouse H-chain V-region arx J a gene , enading 
i h =v v r^nwtivelv were seDaralely ligeted to pUC1 9 vector that had been digested with EcoRI and 
Z!a S/STdNA U aSS ^2 Takara Shuzo Co.. Ltd.) in accordance wKh the instructs 
n the W A portion (10 mQ ot the ligation mixture was added to 100 pi of a solution containing conpelen ceMs 
Te f£r' M Gene Co.. Ltd.). The cell mixture was allowed to stand on ice for 15 mm at 42-C for 1 mm. 

an aSiona, y ZTn. on ice. The resultant eel, mixture was added with 300 of SOC medium 
A LabSa tory Manual. Sambrook, et al.. Cold Spring Harbor Laboratory Press, 1989) and hen incubated at 3 Cto 30 
JXl resultant cel. solution was plated on LB agar medium or 2xYT agar medium (McJecular ^ AUto^ 
wLal Sambrook et al Cold Spring Harbor Laboratory Press. 1989) containing either 100 or 50 ug/ml of ampcillin. 
oTmMof^^ 

SSr 1 The transformants were cultured at 37°C overnight in 2 ml of LB or 2xYT m ^ m ™«™^f>*'™Z, 
X i< of ampicillin. The cel. fraction was applied to Plasmid Extracter P.-100X (Kurabo .ndust.es. Ltd.) or Q.Aprep 
Spin Plasmd Kit (QIAGEN) to give plasmid DNA. The plasmd DNA thus obtained was sequenced. 

(4) Sequencing of gene encoding mouse antibody V-region 

,„ mufti The nucleotide sequence of the cDNA coding region carried on the plasmid was determined in DNA 
" !^1^SS££3£ u*ng Dye Terminator Cycle Sequencing 

M?3 Primer M4 (Takara Shuzo CO.. Ltd.) (SEQ ID NO: 5) and M13 Primer RV (Taker* Shuzo Co., Ltd.) (SEQ ID NO. 
6) were used, and the nucleotide sequence was confirmed in the both directions. „ . 

7™ ^.ocmiH ^n^ininn n nene encodino mouse H-chain V-region denved from hybndoma #23-57-137 1 
wasdesignai^ VBClVw-;and PlasmkJ containing a gene encoding mouse L-chain V-region derived 
^ 57?37 1 was designated "MBC1L24". The nucleotide sequences (including the corresponding amnc > aads 
Suences) a 2 DNA encoding the mouse #23-57-137-1 antibcdyOerfced H-chain V-region in pasmd MBC1H04 
aXne the mouse #23.57-137-1 antbody-derived L-chain V-region in ptartd M ^^T,^ 

SEQ ID No^57 and 65 respectively. Both of the polypeptides for the H-chain V-region fragment and for the L-*a.n V- 
?eo?on?ragmi w«e^nTfrom ihe 58th nucleotide (which encoding glutamine) in the DNA sequences shown in 
SEQ ID Z 57 aS 65. respectively. The amino acid sequences of the polypeptides for the H-cha.n V-region and the 
L-chain V-region were also shown in SEQ. ID NOs: 46 and 45. respectively 

[01201 The £ coli strain containing plasmid MBC1 H04 and the E. col, stram conta.ning plasmd MBC1 L24 were 
Itestorated ^Escherichia co// JM109 (MBC1H04)" and "Escherichia co//'JM1 09 (MBC1L24) , '^j^ 80 ^ ^'^^f^l^ 

been deposited under the terms of the Budapest Treaty at the National^ 
SncW Agency of industrial Science and Technology. Japan (1 -3, HigasN 
on AuguS 15 1996. under the Accession No. FERM BP-5628 for Escherichra col, JM109 (MBC1H04) and FERM BP- 
5627 for Escherichia coli JM109 (MBC1L24), respectively. 

40 (5) Determination of CDRs of mouse monoclonal antibody 

#23-57-137-1 against human PTHrP 

[0121] The H-chain V-region and the L-chain V-region have general structures similar* each 
are four framework regions (FRs) linked through three hypervariable regtons (i.e.. complementarity determining 
Son? CDFte^The arlo acid sequences of the FRs are relatively we., conserved, while the an.no aad sequ^c . of 
he CDRs have an extremely high variability (Kabat, E.A. et al., "Sequence of Proteins of Immunology. In eresf . US 
Deot HValTnd Human Services. 1983). In view of these facts, the homology in amino acd between the V-regions of 
Sji^^iSodoiri^otJ against human PTHrP was determined w*h reference to the database of an.no acd 
siuTes^oodies established by Kabat et al. Thus, the CDRs of the V-regions were determined as shown ,n 

IS' The anino acd sequences for CDRs 1-3 in the L-chain V-region shown in £ respec- 

tively; and the amino acd sequences for CDRs 1-3 in the H-chain V-reg.on are shown in SEQ ID Nos. 62 to 64, respec 
irvely. 
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Table 1 



V-region 


SEQ ID NO. 


CDR1 


CDR2 


CDR3 


H-chain V-region 


57 


31-35 


50-66 


99-107 


L-chain V-region 


65 


23-34 


50-60 


93-105 
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[REFERENCE EXAMPLE 3] Construction of Chimeric Antibody 
(1) Construction of chimeric antibody H-chain 
(i) Construction of H-chain V-region 

thus amplrfied by Ihe PCR method were separated by agarose gel electrophoresis on a 3% Nu Sieve GTG Agarose 

«ST agarose gel segment containing a DMA fragment of 437 bp was excised, and the DNAfragment 

was purHied 4 etrom using GENECLEAN II Kit (BIO101) in accordance with the instructions included in the M. The 
ourHi^ DNA^s ejected by ethanol precipitation, and then dissolved in 20 ul of a solution containing 10 mM Tns-HC 
£1 JndTmM EDTAA portion (1 pi) of the resuftant DNA solution was digested with restriction enzymes BamHI 
i^HirLnKT^ra^ 

anH thpn nrprinitated with ethanol to collect the DNA of interest. 
m£T TnTS^ 

was subdued bto pUC19 vector that had been digested with Hind.l. and BamHI. The resultant plasm* was 
riuSS in DNA Sequencer 373A (Perkin-Elmer) using M13 Primer M4 and M13 Pnmer RV as primers and Dye T^- 
^at^ Cvcle Sequencing Kit (Perkin-Elmer). As a result, a piasmid which carried a gene of a>rrect nucleotide 
S Srise H-chain V-region derived from hybridoma #23-57-137-1 and had a H,ndl..-rec^t,on 
sSe rndTtozak sequence on its 5' region and a BamHI-recognition sequence on rts 3' region was obtamed, 
which was designated "MBC1H/pUC19". 

(ii) Construction of H-chain V-region for cDNA-type of mouse-human chimeric H-chain 

[0126] To ligate to cDNA of the human H-chain C-region 0,1 the > DNA encoding , ^^"f.^^^ 
structed as described above was modified by a PCR method. A backward pnmer MBC1HVS2 (SEQ ID NO. 9) for me 
H cSn V* Sn was designed to cause the replacement of the second amino acid (asparagine) of the sequence 
SSnc ^thSmTortion of the leader sequence for the H-chan V-region by glycine and to have a Kozak ^consensus 
!^™?Kozak M etal J Mol Bid.. 196.947-950, 1987) and Hindlll- and EcoRI-recognrbon sequences. Aforward 
O^BC^ 

ETSl 3 region d the J region, to encoding the 5' region of the C-region and to have Apal- and Sma.-recogniton 

Sr^Tne PCR reaction was performed using TaKaRa Ex Tag (Takara Shuzo Co.. Ltd.) and a ^buff ^e, appended 
hereto. The PCR solution comprised (per 50 0.6 M g of piasmid M BC1H7pUC19 as a temple te DNA 50 pmdes of 
MBC1HVS2 and 50 pmdes d MBC1HVR2 as primers. 2.5U of TaKaRa Ex Tag and 0.25 mM of dNTPs in fte buffer 
over «N* 50 ,1 d mineral d. was layered. The PCR reaction was run for 30 cycles under the cond.tons . 1 94-C ^tor 1 
S 55«C for ? min ■ 72'C for 1 min. The DNA fragments amplified by the PCR react.on were separated by agarose 
"e elSroXeS on a 1% Sea Kern GTG Agarose (FMC Bio. Products). Then, an agarose > gd segmerj contain, g . 
DNA fragment of 456 bp was excised and the DNA fragment was purified therefrom using GENECLEAN II Krt (BIO101) 
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in accordance with the instruct^ included in the ML The purified D N A was precipitated with ethanol and then dis- 
solved in 20 pi of a solution containing 10 mM Tris-HCl (pH 7.4) and 1 mM EDTA. 

mi281 The resultant DNA solution (1 »g) was digested with restriction enzymes EcoRI and Smal n^Sto 

obtained, which was designated "MBC1Hv/pUC19". 

(iii) Construction of expression vector for chimeric antibody H-chain 

[0 129, cDNA containing the DNA for human antibody I^WOJ ^^SSS^^ 
oreoared from a CHO cell into which both an expression vector DHFR-AE-RVh-PM-1-f (see WTO e wu a 
preparea w and antibody H -chain C-region IgQI (N. TaKa- 

cDNA "- .. r> UC D Ac.px/h.PM-1-f in which both a Hindlll site between SV40 promoter and a 

Seen dX^al SS-S the construction o, an express^ vector tor cDNA contains the human,zed PHI antn 

r rX n i CTl The exoression vector RVh-PMH-cDNA containing the cDNA encoding the humanized PM1 antibody H- 
^ 2? ttl mb?1 HvtoUC19 that had been digested with Apal and BamHI. The plasmid thus prepared was 

(2) Construction of human L-chain C-region 
(i) Preparation of cloning vector 

[0135] To construct pUC19 vector containing a genefor human L-chain C-region. a Hindlll site-deleted pUC19 vec- 
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tor was prepared. pUC1 9 vector (2 ug) was digested in 20 pi of a reaction solution containing 20 mM Tr,s-HCI (pH 8.5), 
10 mM MgCI,, 1 mM DTT, 100 mM KCI. 8 U of Hindlll (Takara Shuzo Co., Ltd.) at 37°C for 1 hour. The resultant diges- 
tion solution was extracted with phenol and chloroform, and then subjected to ethanol predpitation to collect the DNA 

s WW,]** The DNA collected was reacted in 50 til of a reaction solution containing 50 mM Tris-HCI (pH 7.5), 1 0 mM 
MgCI, 1 mM DTT. 100 mM NaCI, 0.5 mM dNTPs and 6U of Klenow fragment (GIBCO BRL) at room temperature for 
20 min., thereby rendering the terminal ends of the DNA blunt. This reaction mixture was extracted with phenol and 
chloroform and then subjected to ethanol precipitation to collect the vector DNA. 

[0137] The vector DNA thus collected was reacted in 10 pi of a reaction solution containing 50 mM Tre-HCI £H 
,o 7 6) 10 mM MgCI 2 . 1 mM ATP. 1 mM DTT, 5% (vAf) polyethylene glycol-8000 and 0.5 U of T4 DNA ligase (GIBCO BRL) 
at 16°C for 2 hours, to cause self-legation ot the vector DNA. The reaction solution (5 pi) was added to 100 ul of a solu- 
tion containing competent cells of £ coli, JM109 (Nippon Gene Co.. Ltd.). and the resultant solution was ^Itowed to 
stand on ice for 30 min.. at 42«C for 1 min.. and further on ice for 1 min. SOC culture med.um (500 ul) was added to the 
reaction solution and then incubated at 37°C for 1 hour. The resultant solution was plated on 2xYT agar medium (con- 
15 taining 50 ug/rtH of ampicillin) which had been applied with X-gal and IPTG on its surface (Molecular Cloning: A Labo- 
rator/Manual. Sambrook. etal.. Cold Spring Harbor Laboratory Press. 1989). and then cultured at 37«C overnight. 

S ^"e^nsfollSrtwl cultured in 2xYT medium (20 ml) containing ampicillin (50 ng/ml) at 37»C overnight 
From the cell fraction ot the culture medium, a plasmid DNA was isolated and purified using Plasmid Mm. Krt(QIAGEN) 
to in accordance with the instructions included in the kit The purified plasmid was digested with Hindlll. The plasmid that 
was confirmed to have a Hindlll site-deletion was designated "pUC19 AHindlll". 

(ii) Construction of DNA encoding human L-chain X chain C-region 

25 10139] Human antibody L-chain X chain C-region has been known to have at least ^jot*es including 
McgWOz". Mcg-Ke-Oz". MctfKe-Qz* and McgWOz (P. Dariavach. etal.. Proc. Natl Acad. Sc. USA ^84 9074- 
9078 1987) A search was made for a human antibody L-chain X chain C-region homologous to the #23-57-137-1 
mouse L-chain X chain C-region from the EMBL database. As a result, it was found that the isotype , Meg Ke Oz" of the 
human antibody L-chain X chain (Accession No. X57819) (P. Dariavach. et al.. Proc. Natl. Acad Sa. USA. 84. 9074- 

30 9078 1987) showed the highest degree of homology to the #23-57-137-1 mouse L-chain X chain C-region, with a 
64 4% homology in terms of amino acid sequence and a 73.4% homology in terms of nucleotide sequence. 
101401 Then a gene encoding human antibody L-chain X chain C-region was constructed by a PCR method The 
primer for the PCR was synthesized using 394 DNA/RNA Synthesizer (ABI). The synthesized primers were as W ows: 
HLAMB1 (SEQ ID NO: 11) and HLAMB3 (SEQ ID NO: 13), both having a sense DNA sequence: and HLAMB2 (SEQ 

as ID NO: 12) and HLAMB4 (SEQ ID NO: 14). both having an antisense DNA sequence; each primer containing a com- 
plementary sequence of 20-23 bp on the torn terminal ends. 

5)1411 External primers HLAMBS (SEQ ID NO: 15) and HLAMBR (SEQ ID NO: 16) had sequences homologous to 
the primers HLAMB1 and HLAMB4, respectively. HLAMBS contained EcoRI-. Hindlll- and Blnl-recognition sequence^ 
and HLAMBR contained an EcoRI-recognition sequence. In the first PCR reaction, the reactions between HLAMB1 and 
40 HLAMB2 and between HLAMBS and HLAMB4 were performed. After the reactions were completed, both of the result- 
ant PCR products were mixed in equivalent quantities, and then assembled in the subsequent second PCR reaction 
The reaction solution was added with the external primers HLAMBS and HLAMBR. This reaction mixture was subjected 
to the third PCR reaction to amplify the full length DNA. 

[0142] Each PCR reaction was performed using TaKaRa Ex Taq (Takara Shuzo Co. Ltd.) in accordance with the 
instructions included in the kit In the first PCR reaction. 100 pi of either a reaction solution containing 5 pmoles of 
HLAMB1 0 5 pmole of HLAMB2 and 5U of TaKaRa Ex Taq (Takara Shuzo Co.. Ltd.) or a reaction solution containing 
0 5 pmole of HLAMB3, 5 pmoles of HLAMB4 and 5U of TaKaRa Ex Taq (Takara Shuzo Co.. Ltd.) was used, over which 
50 ul of mineral oil was layered. The PCR reaction was run for 5 cycles under the conditions: 94»C tor 1 mm.. 60 C for 

[0143] and 1^ secmTpCR reaction, a mixlure of both the reaction solutions (50 ul each) was used, over which 50 
u) of mineral oil was layered. The PCR reaction was run for 3 cycles under the conditions: 94«C for 1 mm.. 60°C for 1 

SiS* 1 ^theWrdPCR reaction, the reaction solution to which the external primers HLAMBS and HLAMBR (50 
pmoles each) were added was used. The PCR reaction was run for 30 cycles under the conditions: 94'C for 1 mm.. 
55 60°C fori min. and 72"C fori min. , 

[0145] The DNA fragment obtained by the third PCR reaction was subjected to electrophoresis on a 3%tow^ertng 
agarose gel (NuSieve GTG Agarose. FMC). and separated and purified from the gel using GENECLEAN II Kit (BI01 01) 
in accordance with the instructions included in the kit. 
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[0146] The DNA fragment obtained was digested in a reaction solution (20 ul) containing 50 mM Tris-HCI (pH7^ 
0 mi MgCI 2 1 mM DTT, 1 00 mM NaCI and 8U o. EcoRI (Takara Shuzo Co.,, Ltd.) at 37«C lor 1 hour. The dgerton 
lolutn vis Uacted with pheno, and ch.oro.orm, and the DNA was collected therefrom by .he ethano, preoption. 
The DNA was dissolved in a solution (8 ul) containing 1 0 mM Tris-HCI (pH 7.4) and 1 mM EDTA 
s ,0147] The above-prepared plasmid pUC19 AHindl.l (0.8 ug) was digested with EcoRI in the same ™™«*^ 
ioned above The digestion solution was subjected to phenol/chloroform extract™ and then ethano 
SSy gtng a digested plasmid P UC19 AHindl.l. The digested plasmtf was reacted .n a reaction solution (50 ul)con- 
S J. Trl<; hci (oh 9 0) 1 mM MgCI, and alkaline phosphatase £ coh C75; Takara Shuzo Co., Ltd.) at 37 C 
S % ?dSS£S 0 e- BAP-U the plasmid'Tne reaction solution was subjected I* Pher^cNoroform 
» iJa<Z. and the DNA was collected therefrom by ethano. precipitation. The DNA thus obta-ned was dissohved ,n a 
solution (10 ul) containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

«] The BAP-treaL plasmid pUC19 AHindl.l (1 ul) was ligated to the taM ^SS^ «3 
DNA Ligation Kit Ver.2 (Takara Shuzo Co., Ltd.). The resultant plasmid was introduced into a competent cell of E.coh, 
JM109 to give a transformant. The transformant was cultured overnight ^ mj coaming 50 ug/m. of 
15 ampicillin. From the cell fraction, the plasmid was isolated using QIAprep Spin Plasmid Kit (QIAGEN)^ 

[0149] The plasmid obtained was sequenced for the cloned DNA portion. The sequencing was performed .n 373A 
DNA SequenTer^ABI) using M13 Primer M4 and M13 Primer RV (Takara Shuzo Co., Ltd.). As a result it was found that 
the clonTDNA ad .12* deletion therein. The plasmid was designated ■CUfrUCW. Then, for making up or tine 
deleti Portion, primers HCLMS (SEQ ID NO: 1 7) and HCLMR (SEQ ID NO: 18) were newly synthes,zed, and correct 
on nNA was reconstructed using these primers by a PCR method. 

raiSo? TKS2 PCR reaction. Se plasmid CXA/pUC1 9 having the DNA deietion there^asused as atemplate 
Lri the reaction was performed with each of the primer sets of H LAMBS and HCLMS and HCLMSi and HL/WB4_ The 
PCR products were purified separately. In the second PCR reaction, the PCR products were assembled ^ e **^ ' *® 

ron piouuna ™ c v k i ^ ^ „^„ nr) pr.R taction was added with external primers HLAMBS and 

third yyjn reaaion, Hie ibbwi puuun • — 

£> pmoles of each of the primers HLAMBS and HCLMR or 50 pmo.es of each of the pnmers HCLMS ard HLAMB4_ 
and 5U of TaKaRa Ex Tag (Takara Shuzo Co.. Ltd.) was used, over which 50 u. of m,neral oil was layered. The PCR 
reaction was run for 30 cycles under the conditions: 94-C for 1 min.. 60»C tor 1 min. and 72»C for 1 m.n. 
oS] The PCR products of the first PCR reaction. HLAMBS-HCLMR (236 bp) ^"CLMS-HLAMM 047 bp) 
were subjected to electrophoresis separately on a 3% low-melting agarose gel to isolate the DNA fr^en^The DNA 
H£S WteJand purified from the gels using GENECLEAN I. Kit (B1O101) In the > seeo* PCR rea*oa 
20 ul of a reaction solution containing 40 ng of each of the purified DNA fragments and 1 U of TaKaRa Ex Ta patera 
Shuzo i. Ltd.) was used, over which 25 ul of mineral oil was layered. The PCR reaction was run tor 5 cycles under 
as ihe conditions- 94«C tori min.. 60°C fori min. and 72-C fori min. , 

101 531 Tt h? third PCR reaction, 100 ul of a reaction solution containing 2 ul of the reaction solution obtamed by 
the second PCR eaction 50 pmoles of each of external primers HLAMBS and HLAMB4 and 5U of TaKaRa Ex Tag 
(Tatera^huzoCo. , Ltd.) was used, over which 50 ul of mineral 61 was .ayered. The PCR ^kZ^Z I Sto 
under the condrtions: 94«C tor 1 min., 60'C tor 1 min. and 72»C tor 1 min., thereby obtaming a DNA fragment of 357 bp 
« tne ^d PCT product). The DNA fragment was subjected to electrophoresis on a ^ ^ jj ,s °- 
ate the DNA fragment. The resultant DNA fragment was collected and purified usmg GENECLEAN Kit (BO101* 
01M A portion (0.1 ug) of the DNA fragment thus obtained was digested with EcoRI and then subcloned _rto 
Sasm d DUC19 AHindlll that had been BAP-treated. The resultant plasmid was introduced into a competent eel of £ 
ST3S: >£Zl transformant. The transformant was cultured overnight in 2 ml of 2xYT "f™™*^ 
« Sml of ampicillin. From the cell fraction, the plasmid was isolated and purified usmg QIAprep Spm Plasm,d Krt (QIA- 

?0155] The purified plasmid was sequenced in 373A DNA Sequencer (AB.) using M13 Primer M4 and M13 primer 
RV (Takara Shuzo Co.. Ltd.). The plasmid that was conf irmed to have the correct nucleotide sequence wrthout any dele- 
tion was designated "CX/pUC19\ 

(iii) Construction of gene encoding human L-chain k chain C-region 

[0156] A DNA fragment encoding the L-chain k chain C-region was cloned from plasmid HEF-PM1k-gk (WO 
gSl9759) by a PCR method. A forward primer HKAPS (SEQ ID NO. 19) was des,gned to contain EcoRI-. H.ndl and 
BN-SSon sequences, and a backward primer HKAPA (SEQ ID NO: 20) was designed to contain an EcoRI-rec- 
ognition sequence. These primers were synthesized in 394 DNA/RNA Synthesizer (ABI). 

r0157] A PCR reaction was performed using 100 ul of a reaction solution contairong 0.1 ug of plasmid HEF-PMIk 
gk asa template. 50 pmoles of each of primers HKAPS and HKAPA and 5U of TaKaRa Ex Tag (Takara Shuzo Co., Ltd.), 
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over which 50 \i\ of mineral oil was layered. The PCR reaction was run for 30 cycles under the conditions: 94°C for 1 
min.. 60°C for 1 min. and 72°C lor 1 min., thereby giving a PCR product of 360 bp. The DNA fragment was isolated and 
purified by electrophoresis on a 3% low-melting agarose, and then collected and purified using GENECLEAN II Kit 
(BIO101). 

5 [0158] The DNA fragment thus obtained was digested with EcoRI. and then cloned into plasmid pUC19 AHindlll 
that had been BAP-treated. The resultant plasmid was introduced into a competent cell of E. colt, JM109, to form a 
transformant. The transformant was cultured overnight in 2 ml of 2xYT medium containing 50 ug/ml of ampicillin. From 
the cell fraction, the plasmid was purified using QIAprep Spin Plasmid Kit (QIAGEN). 

[0159] The purified plasmid was sequenced in 373A DNA Sequencer (ABI) using M13 Primer M4 and M13 Primer 
to RV (Takara Shuzo Co., Ltd.). The plasmid that was confirmed to have the correct nucleotide sequence was designated 
"Ck/ P UC19". 

(3) Construction of chimeric antibody L-chain expression vector 

75 [0160] An expression vector for the chimeric #23-57-137-1 antibody L-chain was constructed. A gene encoding 
#23-57-137-1 L-chain V-region was ligated to the Hindlll-Blnl site (located just in front of the human antibody C-region) 
of each of the plasmids CX7pUC19 and C>c/pUC1 9, thereby obtaining pUC19 vectors containing the DNA encoding the 
chimeric #23-57-137-1 antibody L-chain V-region and either of the L-chain X chain C-region or the L-chain k region C- 
region, respectively. Each of the resultant vectors was then digested with EcoRI to separate the gene lor the chimeric 

20 antibody L-chain. The gene was subcloned into HEF expression vector. 

[0161] Tnat is, a DNA fragment encoding #23-57-137-1 antibody L-chain V-region was cloned from plasmid 
MBC1L24 by a PCR method. Primers used in the PCR method were separately synthesized using 394 DNA/RNA Syn- 
thesizer (ABI). A backward primer MBCCHL1 (SEQ ID NO: 21) was designed to contain a Hindi 1 1 -recognition sequence 

. . . . ~- . - ~~ ~ «— * ^r>-r\ 1. a — uDrrui o /ccn ir\ 

and a KozaK sequence (rvozan, m. ei ai., j. mch. dioi. itro, v*/-vov, i^o/;, emuaiuiwaiu p » «»«"ww. \^«-^ .~ 

25 NO: 22) was designed to contain Bglll- and RcoRI-recognition sequences. 

[0162] The PCR reaction was performed using 100 ul of a reaction solution containing 10 mM Tris-HCI (pH 8.3), 50 
mM KCI, 1.5 mM MgCI 2 , 0.2 mM dNTPs, 0.1 ug MBC1L24, 50 pmoles of each of primers MBCCHL1 and MBCCHL3 
and 1 nl of AmpliTaq (PERKIN ELMER), over which 50 ul of mineral oil was layered. The PCR reaction was run for 30 
cycles under the conditions: 94°C for 45 sec., 60°C for 45 sec. and 72°C for 2 min. 

30 [0163] A PCR product of 444 bp was electrophoresed on a 3% low-melting agarose gel, and collected and purified 
using GENECLEAN II Kit (BIO101). The purified PCR product was dissolved in 20 jil of a solution containing 10 mM 
Tris-HCI (pH 7.4) and 1 mM EDTA. The PCR product (1 uJ) was digested in 20 ul of a reaction solution containing 10 
mM Tris-HCI (pH 7.5), 10 mM MgCI 2 , 1 mM DTT, 50 mM NaCI, 8U of Hindi II (Takara Shuzo Co., Ltd.) and 8U of EcoRI 
(Takara Shuzo Co., Ltd.) at 37°C for 1 hour. The digestion solution was subjected to phenol/chloroform extraction, and 

35 the DNA of interest was collected therefrom by ethanol precipitation. The DNA was dissolved in 8 uJ of a solution con- 
taining 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0164] In the same manner, plasmid pUC19 (1 ug) was digested with Hindlll and EcoRI, and subjected to phe- 
nol/chloroform extraction and then ethanol precipitation. The obtained digested plasmid was BAP-treated with alkaline 
phosphatase [E. coli C75; Takara Shuzo Co., Ltd.). The resultant reaction solution was extracted with phenol and chlo- 
40 roform, and the DNA was collected therefrom by ethanol precipitation. The DNA was dissolved in 10 ul of a solution con- 
taining 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0165] The BAP-treated plasmid pUC19 (1 u.l) was ligated to the above-obtained PCR product (4 uJ) using DNA 
Ligation Kit Ver. 2 (Takara Shuzo Co., Ltd.). The resultant plasmid was introduced into a competent cell of £ coli, 
JM109 (Nippon Gene Co., Ltd.), in the same manner as mentioned above, to form a transformant The transformant 

45 was plated on 2xYT agar medium containing 50 ug/ml of ampicillin and cultured at 37°C overnight. The resultant trans- 
formant was then cultured at 37°C overnight in 2 ml of 2xYT medium containing 50 jig/ml of ampicillin. From the cell 
fraction, the plasmid was purified using QIAprep Spin Plasmid Kit (QIAGEN). After determining the nucleotide 
sequence, the plasmid that was confirmed to have the conect nucleotide sequence was designated "CHUpUC19". 
[0166] Each of plasmids CX7pUC19 and Oe/pUCl9 (1 ug each) was digested in 20 ul of a reaction solution contain- 

50 ing 20 mM Tris-HCI (pH 8.5), 10 mM MgCI 2 , 1 mM DTT, 100 mM KCI, 8U of Hindlll (Takara Shuzo Co., Ltd.) and 2U of 
Blnl (Takara Shuzo Co., Ltd.) at 37°C for 1 hour. The digestion solution was extracted with phenol and chloroform, and 
the DNA was collected therefrom by ethanol precipitation. The DNA was BAP-treated at 37°C for 30 min. The reaction 
solution was extracted with phenol and chloroform, and the DNA was collected therefrom by ethanol precipitation. The 
DNA was dissolved in 10 uJ of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

55 [0167] The plasmid CHL/pUC19 that contained DNA encoding #23-57-137-1 L-chain V-region (8 ug) was digested 
with Hindlll and Blnl in the same manner as mentioned above to give a DNA fragment of 409 bp. The DNA fragment 
was electrophoresed on a 3% low-melting agarose gel, and then collected and purified using GENECLEAN II Kit 
(BIO101) from the gel. The DNA was dissolved in 10 pi of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM 
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EDTA. 

[0168] The DNA for L-chain V-reglon DNA (4 ul) was subcloned into 1 ul of each of the BAP-treated plasmids 
CX/pUC19 and Ck/pUC19, and then introduced into a competent cell of £ coli, JM109, to form a translormant. The 
transformant was cultured overnight in 3 ml of 2xYT medium containing 50 ug/ml of ampicillin. From the cell fraction, 
5 the plasmid was isolated and purified using QIAprep Spin Plasmid Kit (QIAGEN). The two plasmids thus prepared were 
designated "MBC1L(X)/pUCl9" and "MBC1L(ic)/pUC19', respectively. 

[0169] Each of plasmids MBC1L(W>UC19 and MBC1L(.c)/pUC1 9 was digested with EcoRl and then subjected to 
electrophoresis on a 3% low-melting agarose gel. A DNA fragment of 743 bp was isolated and purified from the gel 
using GENECLEANII Kit (BIO101), and then dissolved in 10 ul of a solution containing 10 mM Tns-HCI (pH 7.4) and 1 

[0170] DTA " An expression vector (plasmid HEF-PM1k-gk) (2.7 u g) was digested with EcoRl and then extracted with 
phenol and chloroform, and the DNA was collected therefrom by ethanol precipitation. The DNA fragment was BAP- 
treated and then subjected to electrophoresis on a 1% low-melting agarose gel. From the gel, a DNA fragment of 6561 
bp was isolated and purified therefrom using GENECLEANII Kit (BIO101). The purified DNA fragment was dissolved in 

15 10 ul of a solution containing 10 mM Tris-HCl (pH 7.4) and 1 mM EDTA. 

[0171 ] BAP-treated HEF vector (2 ul) was ligated to an EcoRl fragment (3 ul) of each of plasmid MBC1 L(X)/pUC1 9 
and MBC1 L(»c)/pUC19. The ligation product was introduced into a competent cell of £ coli. JM109, to form a transform- 
ant. The transformant was cultured in 2 ml of 2xYT medium containing 50 ug/ml of ampicillin. Rom the cell fraction, the 
plasmid was purified using QIAprep Spin Plasmid Kit (QIAGEN). 

20 [0172] The purified plasmid was digested in 20 ul of a reaction solution containing 20 mM Tns-HCI (pH 8.5), 10 mM 
MgCI 2 1 mM DTT, 100 mM KCI, 8U of Hindlll (Takara Shuzo Co., Ltd.) and 2 U of Pvul (Takara Shuzo Co., Ltd.) at 37°C 
for 1 hour This reaction gave digestion fragments of 5104/2195 bp if the fragment was inserted in the correct orienta- 
tion or gave digestion fragments of 4378/2926 bp if the fragment was inserted in the reverse orientation. The plasmid 

! : -^L^ *~ u — *.nm fl o. in tho mrroH nripntation was desianated "MBCILM/neo" for plasmid 
max wat> uui innuw w u.v. ..« a ...w 

25 MBClL(X)/pUC19 or "MBClL(ic)/neo w for plasmid MBC1L0c)/pUC19. 
(4) Transfection of COS-7 cell 

[0173] To evaluate the antigen-binding activity and the neutralizing activity of the chimeric antibodies, the expres- 
30 sion plasmids prepared above were separately expressed transiently in a COS-7 cell. 

[0174] The transient expression of the chimeric antibodies was performed using each of the combinations of plas- 
mids MBClHcDNA/pCOS1 and MBC1L pi)/neo and plasmids MBC1HcDNA/pCOS1 and MBC1 L(ic)/neo, by co-tans- 
fecting a COS-7 cell with the plasmids by electroporation using Gene Pulser (Bio Rad). That is, the plasmids (10 ug 
each) were added to a COS-7 cell suspension (0.8 ml; 1 x 10 7 cells/ml) in PBS(-). The resultant solution was applied 
with pulses at an electrostatic capacity of 1 ,500V and 2 uF to cause electroporation. After 10 min. of recovery period at 
room temperature, the electroporated cells were suspended in DMEM medium (GIBCO) containing 2% Ultra Low IgG 
fetal calf serum (GIBCO), and then cultured using a 10-cm culture dish in a C0 2 incubator. After cultivating for 72 hours, 
a culture supernatant was collected and centrif uged to remove cell debris and was provided for use as a sample for the 
subsequent ELISA. In this procedure, the purification of the chimeric antibody from the COS-7 cell culture supernatant 
was performed using AftiGel Protein A MAPSII Kit (Bio Rad) in accordance with the instructions included in the kit. 
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(5) ELISA 

(i) Determination of antibody concentration 

[0175] An ELISA plate for determining antibody concentration was prepared as follows. Each well of a 96-well 
ELISA plate (Maxisorp, NUNC) was coated with 100 ul of a coating buffer (0.1 M NaHCOa, 0.02% NaN 3 ) supplemented 
with 1 ug/ml of goat anti-human IgG antibody (TAGO), and then blocked with 200 ul of a dilution buffer [50 mM Tns-HCI, 
1 mM MgCI 2 0.1 M NaCI, 0.05% Tween 20, 0.02% NaN 3 , 1% bovine serum albumin (BSA); pH 7.2]. Each well of the 
plate was added with each of the serial dilutions of the COS-7 cell culture supernatant in which each of the chimenc 
antibodies had been expressed, or added with each of the serial dilutions of each of the chimeric antibodies perse in 
a purified form. The plate was incubated at room temperature for 1 hour and washed with PBS-Tween 20. Each well of 
the plate was then added with 100 ul of a solution of alkaline phosphatase-conjugated goat anti-human IgG antibodies 
(TAGO) After the plate was incubated at room temperature for 1 hour and washed with PBS-Tween 20, each well was 
added with 1 mg/ml of a substrate solution ("Sigma 104", p-nitrophenylphosphoric acid, SIGMA). The solution was 
measured on its absorbance at 405 nm using Microplate Reader (Bio Rad) to determine the antibody concentration. In 
this determination, Hu IgGU Purified (The Binding Site) was used as the standard. 
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(ii) Determination ol antigen-binding ability 

[01761 An ELISA plate for the determination of antigen-binding ability was prepared as follows. Each well of a 96- 
well ELISA plate was coated with 100 til of a coating buffer supplemented with 1 ng/ml of human PTHrP (1-34) (Peptide 
Research Institute), and then blocked with 200 ul of a dilution buffer. Each well was added with each of the **>al d.lu- 
tions of the COS-7 cell culture supernatant in which each of the chimeric antibodies had been expressed, or added w.th 
each of the serial dilutions of each of the chimeric antibodies per se in a purified form. After the plate was .ncubated at 
room temperature and washed with PBS-Tween 20, each well of the plate was added with 1 00 M l of a soluton of alkaline 
phosphatase-conjugated goat anti-human IgG antibodies (TAGO). After the plate was incubated at room temperature 
and washed with PBS-Tween 20. each well of the plate was added with 1 mg/ml of a substrate solution ( Sigma 104 . 
p-nitrophenylphosphoric acid. SIGMA). The solution was measured on its absorbance at 405 nm using M.croplate 

mm ^ As a result it was found that the chimeric antibodies had an ability to bind to human PTHrP (1-34) and the 
cloned mouse antibody V-regions had the correct structures (FIG. 5). ft was also found that there was no difference in 
the ability to bind to PTHrP (1-34) between the chimeric antibody with L-chain \ chain C-region and the chimeric anti- 
body with L<hain k chain C-region. Therefore, the L-chain C-region of the humanized antibody was constructed using 
the humanized antibody L-chain X chain. 

(6) Establishment of CHO cell line capable of stable production of chimeric antibodies 

[0178] To establish a cell line capable of producing the chimeric antibodies stably, the above-prepared expression 
plasmids were introduced into CHO cells (DXB11). ...„.,.„ 
101 791 For the establishment of a cell line capable of producing the chimeric antbod.es stably, either of the following 

combinations of the expression plasmids tor uhu cei. was usea: kidu ■ n.,^™^. «, v - r - — — - 

MBC1HCDNA/PCH01 and MBC1 L( K )/neo. A CHO cell was co-transfected with the plasmids by electroporaton using 
Gene Pulser (Bio Rad) as follows. The expression vectors were separately cleaved with a restriction enzyme Pvul to 
oive linear DNAs. The resultant DMAs were extracted with phenol and chloroform and collected by preap.tet.on w.th 
ethanol The plasmid DNAs thus prepared were subjected to electroporation. That is. each of the plasma DNAs (10 M g 
each) was added to 0.8 ml of a cell suspension of CHO cells in PBS(-) (1x10 7 cells/ml). The resultant solubon was 
aDDlied with pulses at an electrostatic capacity of 1 ,500V and 25 |iF. After 1 0 min. of recovery period at room ter^era- 
ture the electroporated cells were suspended in MEM-a medium (GIBCO) containing 10% fetal caff serum (GIBCO). 
The'resuttant suspension was cultured using three 96-well plates (Falcon) in a CC^ incubator. On the day after parting 
the cultivation, the medium was replaced by a selective medium [ribonucleoside- or deoxyribonucleosrie-lree MEM-a 
medium (OBCO) containing 10% fetal calf serum (GIBCO) and 500 mg/ml of GENETICIN (G418Su.fate; GIBCO)]. 
From the culture medium, cells into which the antibody gene was introduced were selected. The selects medium e 
replaced by a fresh one. About two weeks after the medium replacement, the cells were observed under a ™croscope. 
When a favorable cell growth was observed, the cells were determined on the amount of the produced arrt.bod.es by 
ELISA as mentioned above. Among the cells, those which produced a larger amount of ant.bod.es were screened 
10180] Then the cultivation of the established cell line capable of stable production of the antibod.es was scaled up 
in a roller bottle using ribonucleoside- or deoxyribonucleoside-free MEM medium containing 2% Uttra Low IgG fetal caff 
serum. On day 3 and day 4 of the cuftivation. the culture supernatant was collected and then fPtered using a 0.2-^m 
filter (Millfoore) to remove cell debris therefrom. «.,„„ oruarv; 

[01811 Purification of the chimeric antibodies from the CHO cell culture supernatant was performed us.ng POROS 
Protein A Column (PerSeptive Biosystems) on ConSep LC100 (Millipore) in accordance with the instructors induded 
in the kit The purified chimeric antibodies were provided for use as samples for the determination of neutralize acivrty 
and for the examination of therapeutic efficacy on hypercalcemic model animate. The concentration arri the arrtigen- 
binding activity of the purified chimeric antibodies were determined using the same ELISA system as mentioned above. 

[REFERENCE EXAMPLE 41 Construction of humanized antibody 

(1) Construction of humanized anlbody H-chain 

(i) Construction of humanized H-chain V-region 

[01821 A humanized #23-57-1 37-1 antibody H-chain was produced by CDR-gratting technique by means of a PCR 
method For the production of a humanized #23-57-137-1 antibody H-chain (version "a") having FRs denved from 
human antibody S31679 (NBRF-PDB; Cuisinier. A. M. et al.. Eur. J. Immunol.. 23. 110-118. 1993). the following s.x 
PCR^imeri wereused:CDR^rafting primers: MBC1HGP1 (SEQ ID NO: 23) and MBC1HGP3 (SEQ ID NO: 24) (both 
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containing a sense DNA sequence) and MBC1HGP2 (SEQ ID NO: 25) and MBC1HGP4 (SEC HON* *) jfcftcofr 
tainina an antisense DNA sequence), all of which containing a 15-21 bp complementary sequence on both terminal 
erSsTereof; Vernal pSners: MBC1 HVS1 (SEQ ID NO: 27) ar* MBC1 HVR1 (SEQ ID NO: 28) having a homo.- 
oav to the CDR-gratting primers MBC1 HGP1 and MBC1 HGP4. respectively. 

[0183] The CDR-gratting primers MEC1HGP1, MBC1HGP2, MBC1HGP3 and MBC1HGP4 were separated I or ian 
Served ^yacrylarrWe gel (Molecular Cloning: A Laboratory Manual. Sambrook. et al., Cold Spring Harbor 
Prls S) and extracted therefrom by a crush-and-soak method (Molecular Clon,ng: A Laboratory Man- 
ual Sambrook et al Cold Spring Harbor Laboratory Press. 1989) in the following manner. 
K W S of the CDR^rafting primers (1 nmole) was separated on a 6% denatured polyacrytarr.de gel to g ve 
DNA^ragments Rom the resultant DNA fragments, one having a deared length was identified on a silica gel thin plate 
by iadXn of UV r ay a nd then collected therefrom by a crush-and-soak method. The resultant DNA was dissolved in 
2o 7S a section containing 10 mM Tris-HC. (pH 7.4) and 1 mM EDTA. The PGR reaction was perform* using 
TaKaRa Ex Tao (Takara Shuzo Co. Ltd.). The PCR reaction solution (100 ul) comprised 1 ul of each of the abownen- 
STcSSSSS; MBC1HGP1, MBC1HGP2, MBC1HGP3 and MBC1HGP4, 0.25 m M .dNTPs anc I2M o 
Sa Ex Taq in the butler. The PCR reaction was run tor 5 cydes under the conditions: 94-C for 1 m,n 55»C fori 
mTand 72'C tor 1 min. The resultant reaction solution was added with the external P"™*"™"™ and 
MBC1^VR1 (50 Proles each). Using this reaction mixture, the PCR reaction was forther run for additional 30 cycles 
under the same conditions. The DNA fragment thus arrplrfied was separated by agarose gel electrophoresis on a 4% 

KST ™^^^™»*>~*<*™ bpwas excised, and the DNAJfragment was = 
therefrom uring GENECLEAN.I K,t (BIO101) in accordance with the instructions induded in the *t. The DNA fragment 
thu?purified was precipitated with ethanol and then dissolved in 20 pi of a solution conta.n.ng 10 mM Tns-HCI (pH 7.4) 
an^1 mM EDTA The resultant PCR reaction mixture was used for subcloning of the DNA fragment into plasrnid pUC1 9 

andl mwitui/v inerebuiu.ni jli; _ J1 „ .honnriomiHesfiouence of the resultant plasnnd was 

that had been aigesieo wiin oamni aiw n,,^,... -i / ; ■ 

determined. A plasrnid having the correct nucleotide sequence was designated hMBCHv/pUCl9 . 

(ii) Construction of H-chain V-region for Humanized H-chain cDNA 

[0186] Toligateto cDNAfor humanized H-chain C-region Or1. the DNA torthe ^^J^^^ 
structed in the love step was modified by a PCR method. For the PCR method, a backward prime MBCT HVS2 was 
dSned to hybridize to the sequence encoding the 5 region of the leader sequence for the V-reg^n and to have a 
kS ToSeTus sequence 0«ozak et al.. J. Mol. Bio.. 196. 947-950. 1987) and Hind...- and EcoRNecogniton 
sSuences -Z a toward primer MBC1 HVR2 was designed to hybridize to both the DNA sequence erKoding MS 
Son of the J region and the DNA sequence encoding the 5' region of the C-region and to have Apal- and Smal-rec- 
ognition sequence^ TaKaRa Ex Taq (Takara Shuzo Co., Ltd.) and a buffer appended 

thereto TI^PCR Treason so.ution comprised 0.4 w of hMBCHv/pUC19 as a DNA template. 50 pmo.« , <* e**o* 
MBC1HVS2 and MBC1HVR2 as primers, 2.5U of TaKaRa Ex Taq and 0.25 mM dNTPs in the ^^ er ' ^^.^1^^^°" 
wasrun tor 30 cycles under the conditions: 94«Cfor1 min., 55°C fori min. arKi72°C to 1 min The DNA fragment thus 
Tnimed was separated by agarose gel electrophoresis on a 3% Nu Sieve GTG agarose (FMC Bio. Product* 
roS ^ getsegrnerrt containing a DNA fragment of 456 bp was excised, and me DNA fragment was purrfted there- 

fTsingS^^^^^^ 

DurHied was precipitated with ethanol and then dissolved in 20 ul of a solution contain.ng 10 mM Tr.s-HC (pH 7.4) and 
EDT^e PCR reaction solution thus obtained was used for subcloning of the DNA fragment into plasm* 
PUC19 that had been dfcested with EcoRI ard Smal. and then the repliant plasmfcT wasi ^nced As a resuH a 
plasrnid was obtained which contained DNA encoding mouse H-chain V-reg.on derived from hybndoma #23-57- 37 -1 
arSSso contained EcoRI- and Hindlll-recognition sequences and a Kozak sequence on the 5' region and Apal- and 
Smal-recognition sequences on the 3 region, which was designated "hMBC1Hv/pUC19 . 

so (2) Construction of expression vector for humanized antibody H-chain 

[0189] Plasrnid RVh-PM1f-cDNA carrying a cDNA sequence tor hPM1 antibody H-chain was digested with Apal 
and BamHI to give a DNA fragment containing a DNA fragment containing DNA encoding the H-cha.nj C^egion. The 
DNA fragment was introduced into plasrnid hMBC1Hv/pUC19 that had been digested with Apal and BamHI. The 

#23-57-137-1 antibody H-chain V-region and DNA encoding the human H«ha.n C-region Cr I and had EcoRI- and H,n- 
Srecognrtion sequences on the 5' region and a BamHI-recognition sequence on the 3' region^ The nucleotide 
Z IS ^the^orresponding arrtno ack. sequence for the humanized H-chain version "a" carried on the plasm* 
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hMBCl HcDNA/pUCl9 are shown in SEQ ID NO: 58 and SEQ ID NO: 56, respectively. 

[01 90] The plasmid hMBCl HcDNA/pUC1 9 was digested with EcoRI and BamHI to give a DNA fragment containing 
DNA encoding the H-chain. The DNA fragment was introduced into expression plasmid pCOS1 that had been digested 
with EcoRI and BamHI. As a result, an expression plasmid for a humanized antibody was obtained, which was desig- 
nated "hMBCl HcDNA/pCOSl". 

[0191] To produce a plasmid used for expression in a CHO cell, plasmid hMBC1HcDNA/pUCl9 was digested with 
EcoRI and BamHI to give a DNA fragment containing DNA encoding the H-chain. The DNA fragment was introduced 
into expression vector pCHOI that had been digested with EcoRI and BamHI. As a result, an expression plasmid for 
the humanized antibody was obtained, which was designated M hMBC1 HcDNA/pCHOI ". 

(3) Construction of L-chain hybrid V-region 

(i) Preparation of FR1.2/FR3.4 hybrid antibody 

[0192] A gene for the FR hybrid L-chain having both FRs from a humanized antibody and FRs from a mouse (chi- 
meric) antibody was constructed, and evaluated each region for humanization. In this step, a hybrid antibody having 
FR1 and FR2 both derived from a human antibody and FR3 and FR4 both derived from a mouse antibody was prepared 
by utilizing the Aflll restriction site located on CDR2. 

[0193] Plasmids MBC1L(X.)/neo and hMBC1LM/neo (10 each) were separately digested in 100 of a reaction 
solution containing 10 mM Tris-HCI (pH 7.5), 10 mM MgCI 2 , 1 mM DTT, 50 mM NaCI, 0.01% (w/v) of BSA and 10 U of 
Aflll (Takara Shuzo Co., Ltd.) at 37°C for 1 hour. The reaction solutions were subjected to electrophoresis on a 2% low- 
melting agarose gel, thereby giving DNA fragments of 6282 bp (referred to as "d" ) and 1022 bp (referred to as "c2") 
from the plasmid MBC1L(X)/neo or DNA fragments of 6282 bp (referred to as "hT ) and 1022 bp (referred to as "h2") 

II VI I I LI IC ytdOi IIIU I IIVIUV^ • i_\/\.y/ 1 ICU. I I ICOC I *r-\ n oyi mw no w«wj «- vssmwiww mi ms^v. iiwm u »v< yw.w »*«•• .y .www-. . 

Nit Kit (BIO101). 

[0194] Each of the d and hi fragments (1 \ig) was BAP-treated. The DNA fragment was extracted with phenol and 
chloroform, collected by ethanol precipitation, and dissolved in 10 uJ of a solution containing 10 mM Tris-HCI (pH 7.4) 
and 1 mM EDTA. 

[0195] The BAP-treated d and hi DNA fragments (1 \i\ each) were ligated to the h2 and c2 DNA fragments (4 \l\ 
each), respectively, (at 4°C overnight). Each of the ligation products was introduced into a competent cell of E. coli, 
JM109, to form a transformant. The transformant was cultured in 2 ml of 2xYT medium containing 50 ug/ml of ampicillin. 
From the cell fraction, the plasmid was purified using QIAprep Spin Plasmid Kit (QIAGEN). 

[01 96] The purified plasmid was digested in 20 pi of a reaction solution containing 1 0 mM Tris-HCI (pH 7.5), 1 0 mM 
MgCI 2 , 1 mM DTT, and either 2U of ApaLI (Takara Shuzo Co., Ltd.) or 8U of BamHI (Takara Shuzo Co., Ltd) and Hindlll 
(Takara Shuzo Co., Ltd.) at 37°C for 1 hour. If the c1-h2 was ligated correctly, this digestion reaction gave fragments of 
5560/1 246/498 bp (by the ApaLI digestion) or fragments of 71 34/269 bp (by the BamHI/Hindlll digestion). Based on this 
assumption, the desired plasmids were identified. 

[0197] The expression vector encoding the human FR1 ,2/mouse FR3.4 hybrid antibody L-chain was designated 
B h/mMBC1L(X)/neo". On the other hand, a clone for the h1-c1 could not be obtained. Therefore, recombination on a 
pUC vector was performed, and then the resultant recombinant product was cloned into a HEF vector. In this procedure, 
plasmid hMBC1LaX^>UC19, which contained DNA encoding a humanized antibody L-chain V-region without any amino 
acid replacements, and plasmid hMBCl LdXfeUC 19, which contained DNA encoding a humanized antibody L-chain V- 
region with an amino acid replacement at the 91 -position amino acid tyrosine in FR3 (i.e., the 87th amino acid in accord- 
ance with The Kabat's prescription) by isoleucine, were used as templates. 

[0198] Plasmids MBC1Lpt)/pUC19, hMBC1LaX/pUC19 and hMBC1LdX^)uC19 (10 ul each) were separately 
digested in 30 ul of a reaction solution containing 10 mM Tris-HCI (pH 7.5), 10 mM MgCI 2 , 1 mM DTT, 50 mM NaCI, 
0.01% (w/v) of BSA, 16U of Hindlll and 4U of Aflll at 37°C for 1 hour. The reaction solutions were separately subjected 
to electrophoresis on a 2% low-melting agarose gel, thereby giving a DNA fragment 215 bp from plasmid 
MBC1L(X)/|pUC19 (referred to as *&T) and a DNA fragment of 321 8bp from each of plasmids bMBC1LaX/pUCl9 and 
hMBC1LdX/pUC19 (referred to as "haV" and "hdr. respectively). These DNA fragments were collected and purified 
using GENECLEANII Kit (BI0101). 

[0199] Each of the ha V and hd1 ' fragments was ligated to the c2' fragment and then introduced into a competent 
cell of E. coli, JM109, to form a transformant. The transformant was cultured in 2 ml of 2xYT medium containing 50 
ug/ml of ampicillin. From the cell fraction, the plasmid was purified using QIAprep Spin Plasmid Kit (QIAGEN). The plas- 
mids thus prepared were designated "m/hMBC1LaxypUC19" for the haV fragment-containing plasmid and 
"m/hMBCI Ldx;pUC19" for the hdV fragment-containing plasmid. 

[0200] Each of the plasmids m/hMBC1 LaX7pUC19 and m/hMBC1 LdX/pUC19 was digested with EcoRI. The DNA 
fragment of 743 bp was electrophoresed on a 2% low-melting agarose gel, and then collected and purified therefrom 
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using GENECLEANll Kit (BIO101). The resultant DNA fragment was dissolved in 20 \i\ of a solution containing 10 mM 
Tris-HCI (pH 7.4) and t mM EDTA. 

[0201] Each of the DNA fragments (4 uJ each) was ligated to the above-obtained BAP-treated HEF vector (1 ul). 
The ligation product was introduced into a competent cell of E. coli, JM109, to form a transformant. The transformant 
was cultured in 2 ml of 2xYT medium containing 50 ng/ml of ampicillin. From the cell fraction, the plasmid was purified 
using QIAprep Spin Plasmid Kit (QIAGEN). 

[0202] Each of the purified plasmids was digested in 20 ul of a reaction solution containing 20 mM Tris-HCI (pH 
8.5), 10 mM MgCI 2 , 1 mM DTT, 100 mM KCI, 8U of Hind III (Takara Shuzo Co., Ltd.) and 21) of Pvul (Takara Shuzo Co., 
Ltd.) at 37°C tor 1 hour. The plasmid DNA was identified based on the expectation that il the DNA fragment was 
inserted in the plasmid in a correct orientation, this digestion would give a digestion fragment of 51 04/21 95 bp, whereas 
if the DNA fragment is inserted in the plasmid in the reverse orientation, this digestion would give a digestion fragment 
of 4378/2926 bp. The plasmids thus obtained were expression vectors coding for mouse FR1,2/human FR3.4 hybrid 
antibody L-chain, which were designated expression vectors "m/hMBC1LaX/neo" and "m/hMBCI LdX7 neo", respec- 
tively. 

(ii) Preparation of FR1/FR2 hybrid antibody 

[0203] An FR1/FR2 hybrid antibody was prepared in the same manner as mentioned above utilizing a SnaBI 
restriction site located on CDR1 . 

[0204] Plasmids MBC1 L(X)/neo and h/mMBC1 L(X)/neo (10 *ig each) were separately digested in 20 uJ of a reaction 
solution containing 10 mM Tris-HCI (pH 7.9), 10 mM MgCI 2 , 1 mM DTT, 50 mM NaCI, 0.01% (w/v) of BSA and 6U of 
SnaBI {Takara Shuzo Co., Ltd.) at 37°C for 1 hour. The resultant reaction solutions were further digested in 50 ^ of a 
reaction solution containing 20 mM Tris-HCI (pH 8.5), 10 mM MgCI 2 . 1 mM DTT, 100 mM KCI. 0.01% (w/v) of BSA and 
6U of Pvul at 37°C for 1 hour. 

[0205] The resultant reaction solutions were separately subjected to electrophoresis on a 1 .5% low-melting agar- 
ose gel, thereby giving DNA fragments of 4955 bp (ml) and 2349 bp (m2) from the plasmid MBC1L(X)/neo and DNA 
Iragments of 4955 bp (hm1) and 2349 bp (hm2) from the plasmid h/mMBCl L(AJ/neo. These DNA fragments were col- 
lected and purified from the gels using GENECLEANll Kit (BIO101). Each of the DNA fragments obtained was dis- 
solved in 40 uJ of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0206] The ml and hml fragments (1 each) were ligated to the hm2 and m2 fragments (4 jil each), respectively. 
Each of the resultant ligation products was introduced into a competent cell of E. coli, JM109, to form a transformant. 
The transformant obtained was cultured in 2 ml of 2xYT medium containing 50 ug/ml of ampicillin. From the cell fraction, 
the plasmid was purified using QIAprep Spin Plasmid Kit QIAGEN). 

[0207] Each of the purified plasmids was digested in 20 ^l of a reaction solution containing 10 mM Tris-HCI (pH 
7.5), 10 mM MgCI 2 , 1 mM DTT and either 8U of Apal (Takara Shuzo Co., Ltd.) or 2U of ApaLi (Takara Shuzo Co., Ltd.) 
at37°C1or 1 hour. 

[0208] If the fragments were ligated correctly, the digestion reaction gave a fragment of 7304 bp (by the Apal diges- 
tion) or fragments of 5560/1246/498 bp (by the ApaLI digestion) for m1-hm2, and gave fragments of 6538/766 bp (by 
the Apal digestion) or fragments of 3535/2025/1246/498 bp (by the ApaLI digestion) for hm1-m2. Based on this 
assumption, the plasmids were identified. As a result, an expression vector encoding a human FR1/mouse FR2.3.4 
hybrid antibody L-chain (designated "hmmMBCILM/neo") and an expression vector encoding a mouse FR1/human 
FR2/mouse FR3.4 hybrid antibody L-chain (designated "mhmMBCI L(X)/neo") were obtained. 

(4) Construction of humanized antibody L-chain 

[0209] A humanized #23-57-137-1 antibody L-chain was prepared by CDR-grafting technique by means of PCR 
method. Fa the preparation of a humanized #23-57-137-1 antibody L-chain (version "a") that contained FR1, FR2 and 
FR3 derived from human antibody HSU03868 (GEN-BANK, Deltas M. et al., Scand. J. Immunol., 39, 95-103, 1994) and 
FR4 derived from human antibody S25755 (NBRF-PDB), six PCR primers were used. 

[0210] The six primers were as follows: CDR-grafting primers MBC1 LGP1 (SEQ ID NO: 29) and MBC1 LGP3 (SEQ 
ID NO: 30), both having a sense DNA sequence, CDR-grafting primers MBC1 LGP2 (SEQ ID NO: 31) and MBC1 LGP4 
(SEQ ID NO: 32), both having an antisense DNA sequence, all of which had a 15-21 bp complementary sequence on 
the both terminal ends; and external primers MBC1LVS1 (SEQ ID NO: 33) and MBC1LVR1 (SEQ ID NO: 34) having a 
homology to the CDR-grafting primers MBC1LGP1 and MBC1LGP4, respectively. 

[0211] The CDR-grafting primers MBC1LGP1, MBC1LGP2, MBC1LGP3 and MBC1LGP4 were separated on a 
urea-denatured polyacrylamide gel (Molecular Cloning: A Laboratory Manual, Sambrook et al., Cold Spring Harbor 
Laboratory Press, 1989) and extracted therefrom segment by a crush-and-soak method (Molecular Cloning: A Labora- 
tory Manual, Sambrook et al., Cold Spring Harbor Laboratory Press, 1989). 
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[0212] Each of the CDR-grafting primers (1 nmole) was separated with 6% denatured polyacrylamide gel. The 
identification of the DNA fragment of a desired length was performed on a silica gel thin plate by irradiation of UV ray. 
The desired DNA fragment was collected from the gel by a crush-and-soak method. The collected DNA fragment was 
dissolved in 20 ^l of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0213] The PCR reaction was performed using TaKaRa Ex Taq (Takara Shuzo Co., Ltd.) and a buffer appended 
thereto The PCR reaction solution comprised (per 100 jd) 1 p\ of each of the CDR-grafting primers MBC1LGP1. 
MBC1LGP2 MBC1LGP3 and MBC1LGP4, 0.25 mM dNTPs, 2.5U of TaKaRa Ex Taq in the buffer. The PCR reaction 
was run for 5 cycles under the conditions: 94°C for 1 min.. 55°C for 1 min. and 72°C for 1 min. The resultant reacton 
mixture was added with 50 pmoles of each of the external primers M BC1 LVS1 and MBC1 LVR1 . Using this reaction ma- 
ture the PCR reaction was run for additional 30 cycles under the same conditions. The DNA fragment thus amplified 
was separated by agarose gel electrophoresis on a 3% Nu Sieve GTG agarose (FMC Bio. Products). 
[0214] An agarose segment containing a DNA fragment of 421 bp was excised, and the DNA fragment was purified 
therefrom using GENECLEANII Kit (BIO101) in accordance with the instructions included in the kit. The PCR reaction 
mixture thus obtained was used for subcloning of the DNA fragment into plasmid pUC19 that had been digested with 
BamHI and Hindlll. The resultant plasmid was sequenced. The plasmid thus prepared was designated 
"hMBCL7pUC19 B . In this plasmid, however, the 104-position amino acid (corresponding to the 96th amino acid in 
accordance with the Kabat's prescription) of CDR4 was replaced by arginine. For the correction of this amino aad to 
tyrosine a correction primer MBC1LGP10R (SEQ ID NO: 35) was designed and synthesized. The PCR reaction was 
performed using TaKaRa Ex Taq (Takara Shuzo Co., Ltd.) and a buffer appended thereto. The PCR reaction solution 
comprised (per 100 mO 0.6 ng of the plasmid hMBCL7pUCl9 as a template DNA, 50 pmoles of each of the primers 
MBC1LVS1 and MBC1LGP10R, 2.5U of TaKaRa Ex Taq (Takara Shuzo Co.. Ltd.) and 0.25 mM dNTPs in the buffer, 
over which mineral oil (50 uJ) was layered. The PCR reaction was run for 30 cycles under the conditions: 94°C for 1 min., 
55°C for 1 min. and 72°C for 1 min. The DNA fragment thus amplified was separated by agarose gel electrophoresis on 
a 3% Nu Sieve GTG agarose (FMC Bio. Products). 

[021 5] A gel segment containing a DNA fragment of 421 bp was excised, and the DNA fragment was purified there- 
from using GENECLEANII Kit (BIO101) in accordance with the instructions included in the kit. The PCR reaction mix- 
ture thus prepared was used for subcloning of the DNA fragment into plasmid pUC19 that had been digested with 

BamHI and Hindlll. _ 
[0216] The plasmid was sequenced using M13 Primer M4 and M13 Primer RV. As a result, it was confirmed that 
the plasmid had the correct sequence. The plasmid was then digested with Hindlll and Bin!, and a DNA fragment of 416 
bp was separated by electrophoresis on a 1% agarose gel. The DNA fragment was purified using GENECLEANII Kit 
(BIO101) in accordance with the instructions included in the kit, and then introduced into plasmid CX7pUC19 that had 
been digested with Hindlll and Blnl. Ihe resultant plasmid was designated "hMBC1l^/pUC19". This plasmid was 
digested with EcoRI to give a DNA fragment encoding humanized L-chain. The DNA fragment was introduced into plas- 
mid pCOS1 so that the initiation codon for the humanized L-chain was located downstream to the EF1a promoter. The 
plasmid thus obtained was designated TiMBCILaWpCOSI". The DNA sequence (including the corresponding ammo 
acid sequence) of the humanized L-chain version "a" is shown in SEQ ID NO: 66. The amino acid sequence of the ver- 
sion "a" is also shown in SEQ ID NO: 47. 

[021 7] A humanized L-chain version V was prepared using a mutagenesis technique by a PCR method. The ver- 
sion "b" was designed such that the 43-position amino acid glycine (corresponding to the 43th amino acid in accord- 
ance with the Kabat's prescription) was replaced by proline and the 49-posit'ion amino acid lysine (corresponding to the 
49th amino acid accordance with the Kabat's prescription) by aspartic acid in the version "a". The PCR reaction was 
performed using plasmid hMBC1 La^pUC19 as a template with a mutagenic primer MBC1 LGP5R (SEQ ID NO: 36) and 
a primer MBC1LVS1. The DNA fragment obtained was digested with BamHI and Hindlll, and the digestion fragment 
was subcloned into the BamHI-Hindlll site of pUC19. After sequencing, the plasmid was digested with Hindlll and Af 1 1I, 
and the resultant digestion fragment was ligated to plasmid hMBC1 LaX/pUC19 that had been digested with Hindlll and 

Aim 

[021 8] Ihe plasmid thus obtained was designated "hMBC1 LbATpUC! 9". This plasmid was digested with EcoRI to 
give a DNA fragment containing DNA encoding the humanized L-chain. The DNA fragment was introduced into plasmid 
pCOS1 such that the initiation codon for the humanized L-chain was located downstream to the EF1a promoter. The 
plasmid thus obtained was designated "hMBC1 LbX/pCOS1 ". 

[021 9] A humanized L-chain version "c w was prepared using a mutagenesis technique by a PCR method. The ver- 
sion V was designed such that the 84-position amino acid serine (corresponding to the 80th amino acid in accordance 
with the Kabat's prescription) was replaced by proline. The PCR reaction was performed using plasmid 
; hMBC1 LaJi/pUCl9 as a template with a mutagenic primer MBC1 LGP6S (SEQ ID NO: 37) and a primer M13 Primer RV. 
The DNA fragment obtained was digested with BamHI and Hindlll and then subcloned into pUC19 that had been 
digested with BamHI and Hindlll. 

[0220] After sequencing, the plasmid was digested with BstPI and Aor51 HI, and the resultant DNA fragment was 
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ligated to plasmid hMBC1LaX/pUC19 that had been digested with BstPI and Aor51 HI. The plasmid thus obtained was 
designated "hMBCl Lc*;pUC19". This plasmid was digested with EcoRI to give a DN A fragment containing DNA encod- 
ing the humanized L-chain. The fragment was introduced into the EcoRI site of plasmid pCOSl such that the initiation 
codon for the humanized L-chain was located downstream to the EF1a promoter. The plasmid thus obtained was des- 
ignated "hMBCILcVpCOSr. 

[0221] Humanized L-chain versions "d H , V and T were also prepared using a mutagenesis technique by a PCR 
method. The versions "d", "e" and T were designed such that the 91 -position amino acid tyrosine (corresponding to the 
87th amino acid in accordance with the Kabat's prescription) was replaced by isoleucine in the versions "a", "b" and "c", 
respectively. For each of the versions "d", "e" and T, a PCR reaction was performed using each of plasmid 
hMBCl LaA/pCOS1 (for version "d"), hMBCl LbxypCOSl (for version "e") and hMBCl LcX/pCOSl (for version T), 
respectively as a template, a mutagenic primer MBC1 LGP1 1 R (SEQ ID NO: 38) and a primer M-S1 (SEQ ID NO: 44). 
The DNA fragment thus obtained was digested with BamHI and Hindlll and then subcloned into pUCl9 that had been 
digested with BamHI and Hindlll. After sequencing, the plasmid was digested with Hindlll and Blnl, and the resultant 
digestion fragment was ligated to plasmid CxypUCl9 that had been digested with Hindlll and Blnl. 
[0222] The plasmids thus obtained were respectively designated "hMBCl Ldk/pUC19" (for version "d"), 
"hMBCl LeX/pUC 19" (for version V) and "hMBCl LfxypUC19" (for version T). Each of these plasmids was digested 
with EcoRI to give a DNA fragment containing DNA encoding the humanized L-chain. The DNA fragment was intro- 
duced into the EcoRI site of plasmid pCOSl such that the initiation codon tor the humanized L-chain was located down- 
stream to the EFla promoter of the plasmid. The plasmids thus obtained were respectively designated 
"hMBCl Ld^/pCOSI " (tor version V), "hMBCl LexypCOSr (for version "eT and "hMBCl LfA/pCOS1 " (for version T). 
[0223] Humanized L-chain versions "g" and "h" were also prepared using a mutagenesis technique by a PCR 
method. The versions "g" and "h" were designed such that the 36-position amino acid histidine (corresponding to the 
36th amino acid in accordance with the Kabat's prescription) was replaced by tyrosine in the versions "a" and "d", 
re— actively. The PCR reaction was performed using a mutagenic primer MBC1LGP9R (SEQ ID NO: 39), M13 Primer 
RV^and I plasm'd hMBClLaVpUC19 as a template^ additional PCR was performed using the PCR product thus 
obtained and M13 Primer M4 as a primer and plasmid hMBCl LaVpUC 19 as a template. The DNA fragment obtained 
was digested with Hindlll and Blnl and then subcloned into plasmid CX/pUC19 that had been digested with Hindlll and 
Blnl Using this plasmid as a template, a PCR reaction was performed with primers MBC1LGP13R (SEQ ID NO: 40) 
and MBC1LVS1. The PCR fragment obtained was digested with Apal and Hindlll and then introduced into either of 
plasmids hMBCl LaX/pUC 19 and hMBC1LdA/pUC19 that had been digested with Apal and Hindlll. The plasmids 
obtained were sequenced. Plasmids that were confirmed to contain the correct sequence were designated 
"hMBCl LgX/pUC19" (for version "g") and "hMBCl LhX/pUCl9" (for version "h"). Each of these plasmids was digested 
with EcoRI to give a DNA fragment containing DNA encoding the humanized L-chain. The DNA fragment was intro- 
duced into the EcoRI site of plasmid pCOSl such that the initiation codon tor the humanized L-chain was located down- 
stream to the EP1a promoter. The plasmids thus obtained were respectively designated "hMBCl LgVpCOSI" (for 
version "g") and "hMBCl LhMpCOSV (for version "h"). 

[0224] Humanized L-chain versions T. T, V "I". "m\ "n" and "o" were also prepared using a mutagenesis tech- 
nique by a PCR method. The PCR reaction was performed using plasmid hMBCl LaVpUC 19 as a template with a 
mutagenic primer MBC1LGP14S (SEQ ID NO: 41) and a primer V1RV (X) (SEQ ID NO: 43). The resultant DNA frag- 
ment was digested with Apal and Blnl and then subcloned into plasmid hMBCl LgX7pUCl9 that had been digested with 
Apal and Blnl. The plasmid obtained was sequenced, and the clone into which the mutation for each version was intro- 
duced was selected. The plasmid thus obtained was designated "hMBCl LxX/pUC19 (x=i. j, M. m, n or o)". This plas- 
mid was digested with EcoRI to give a DNA fragment containing DNA encoding the humanized L-chain. The DNA 
fragment was introduced into the EcoRI site of plasmid pCOSl such that the initiation codon for the humanized L-chain 
was located downstream to the EF1a promoter. The plasmid thus obtained was designated "hMBCl LxMpCOSI" (x » 
i j k I m, n or o). The DNA sequences (including the corresponding amino acid sequences) of the versions "j", "I", "m" 
and "o" are shown in SEQ ID NOs: 67, 68, 69 and 70, respectively. The amino acid sequences of these versions are 
also shown in SEQ ID Nos: 48, 49. 50 and 51 , respectively. 

[0225] Humanized L-chain versions "p", "q", "r", "s" and T were designed such that the 87-position amino acid 
(tyrosine) was replaced by isoleucine in the versions T, "j". "m". ^ respectively. These versions were prepared 
utilizing the Aor51MI restriction site of FR3 and replacing that site of each of the versions 1", "j", "m", T or "o" by that 
site of the version "h". That is, an Aor51HI restriction fragment (514 bp) containing CDR3, a portion of FR3 and the 
entire FR4 were removed from an expression plasmid hMBCl bcWpCOSI (x = i, j, m, I or o). To the removed site, an 
Aor51HI restriction fragment (514 bp) in the expression plasmid hMBCl LhX/pCOS, which containing CDR3 and a por- 
tion of FR3 and the entire FR4, was ligated, so that the 91 -position amino acid tyrosine (corresponding to the 87th 
amino acid in accordance with the Kabat's prescription) was replaced by isoleucine. The resultant plasmid was 
sequenced. A clone of each of the versions 1". "j". W 1" and "o" in which 91 -position amino acid tyrosine (correspond- 
ing to the 87th amino acid in accordance with the Kabat's prescription) was replaced by isoleucine was selected. These 
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modrfied versions respectively corresponding to the versions T, "j". W T and V were designated versions 1 p" "q". 
-s- V and Y respectively. The obtained plasmid was designated "hMBC1 LxM>COS1 (x =p. q, s, ' Oj\). Tbe DMA 
sequences (including the corresponding amino acids) of the versions "q". V. "s" and T are shown mSEQ ID Nos: 71^ 
7^73 and 74, respectively. The amino acid sequences of these versions are also shown ,n SEQ ID Nos. 52. 53. 54 and 

55, respectively. . , r . Q 

10226] Plasmid hMBC1LqX/pCOS1 was digested with Hindlll and EcoRI and then subclone I .n to ptemd pUC19 
hat had been digested with Hindlll and EcoRI. The plasm'd thus obtained was designated hMBC1 >4^ 1 * 
10227] The positions of the replaced amino acids in the individual versions of the human.zed L-cham are shown ,n 
Table 2 below. 

Table 2 





Positions of replaced amino acid in sequence listings (amino acid num- 
bering in accordance with the Kabat's prescription) 
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[0228] In Table 2, capital letters represent the following amino acids: Y: tyrosine; P: proline; K: lysine. V: valine; D: 

USST 3 ISSSh containing plasmids hMBC1 HcDN/VpUC19 and hMBC1LqV P UC19 were designated 
Escherichia coli JM109 <hMBClHcDNA/pUCl9)" and 'Escherichia coli JM109 <hMBC1LqX/pUC19)". respectively, 
which have been deposited under the terms of Budapest Treaty at the National Institute of Biosc.ence and Human- 
Technology. Agency of Industrial Science and Technology. Japan. (1-3, Higashi 1-chome. Tsu^-sh, toata Japan) 
^SSaS 1996. under the accession No, FERM BP-5629 for Escherichia coli JM109 (hmBC1HcDNA/pUC19). and 
FERM BP-5630for Escherichia coli JM109 (HMBClLqX/pUC19). 

(5) Transfection into COS-7 cell 

[0230] For the evaluation of the antigen-binding activity and the neutralizing activity of the hybrid antibodies and the 
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humanized #23-57-137-1 antibodies, the above-prepared expression plasmids were expressed transiently in COS-7 
cells. For the transient expression of the L-chain hybrid antibodies, each of the following combinations of plasmids were 
co-transfected into a COS-7 cell by electroporation using Gene Pulser (Bio Rad): hMBC1HcDNA/pCOS1 and 
h/mMBC1L(?t)/neo; hMBClHcDNA/pCOS1 and m/hMBClLaX/neo; hMBC1HcDNA/pCOS1 and m/hMBCl LdX/neo; 
hMBC1HcDNA/pCOS1 and hmmMBCI L(X)/neo; and hMBClHcDNA/pCOS1 and mhmMBCl L(\)/neo. That is, a cell 
suspension (0.8 ml) of COS-7 cells in PBS(-) (1x10 7 cells/ml) was added with each combination of the plasmkJ DNAs 
(10 ng each). The resultant solution was applied with pulses at an electrostatic capacity of 1,500V and 25 \xf. After 10 
min. of recovery period at room temperature, the electroporated cells were suspended in DMEM medium containing 2% 
Ultra Low IgG fetal calf serum (GIBCO), and then cultured using a 10-cm culture dish in a C0 2 incubator. After cultivat- 
ing for 72 hours, a culture supernatant was collected and centrifuged to remove cell debris. The solutions thus prepared 
were provided for use in the ELISA below. 

[0231] For the transient expression of the humanized #23-57-137-1 antibodies, the combination of plasmids of 
hMBC1 HcDNA/pCOSl and hMBC1 LxX/pCOS1 (x = a-t ) were co-transfected into a COS-7 cell using Gene Pulser (Bio 
Rad) in the same manner as described for the hybrid antibodies above. The culture supernatants were prepared and 
provided for use in the ELISA below. 

[0232] The purification of the hybrid antibodies and the humanized antibodies from the COS-7 cell culture superna- 
tants was performed using AffiGel Protein A MAPSII Kit (Bio Rad) in accordance with the instructions included in the kit. 

(6) ELISA 

(i) Determination of antibody concentration 

[0233] An ELISA plate for determining antibody concentration was prepared as follows. Each well of a 96-well 
ELISA plate (Maxisorp, NUNC) was coated with 100 p\ of a coating buffer (u.i m rviaHC0 3 , 0.02% NaNa) containing 1 
ng/ml of goat anti-human IgG antibody (TAGO) and then blocked with 200 uJ of a dilution buffer [50 mM Tris-HCI, 1 mM 
MgCI 2 , 0.1 M NaCI, 0.05% Tween 20, 0.02% NaN 3 , 1% bovine serum albumin (BSA); pH 7.2]. Each of the wells was 
added with each of the serial dilutions of the COS cell culture supernatant in which each of the hybrid antibodies and 
the humanized antibodies was expressed, or added with each of the serial dilutions of each of the hybrid antibodies and 
humanized antibodies in a purified form. The plate was incubated at room temperature for 1 hour and washed with PBS- 
Tween 20. Subsequently, each of the wells was added with 1 00 \i\ of alkaline phosphatase-conjugated goat anti-human 
IgG antibody (TAGO). The plate was incubated at room temperature for 1 hour and washed with PBS-Tween 20. Sub- 
sequently, each of the wells was added with 1 mg/ml of a substrate solution ("Sigma 104", p-nitrophenylphosphoric 
acid, SIGMA). The solution in each well was measured on its absorbance at 405 nm using Microplate Reader (Bio Rad) 
to determine the antibody concentration. In this determination, Hu IgGU Purified (The Binding Site) was used as the 
standard. 

(ii) Determination of antigen-binding ability 

[0234] An ELISA plate for determining antigen-binding ability was prepared as follows. Each well of a 96-well ELISA 
plate (Maxisorp, NUNC) was coated with 100 nl of a coating buffer containing 1 pl/ml of human PTHrP (1-34) and then 
blocked with 200 ^ of a dilution buffer. Subsequently, each well was added with each of the serial dilutions of the COS- 
7 cell culture supernatant in which each of the hybrid antibodies and humanized antibodies was expressed, or added 
with each of the serial dilutions of each of the hybrid antibodies and humanized antibodies in a purified form. The plate 
was incubated at room temperature and washed with PBS-Tween 20. Subsequently, each well was added with 100 \i\ 
of alkaline phosphatase-conjugated goat anti-human IgG antibody (TAGO). The plate was incubated at room tempera- 
ture and washed with PBS-Tween 20. Subsequently, each well was added with 1 mg/ml of a substrate solution ("Sigma 
104", p-nitrophenylphosphoric acid, SIGMA). The solution was measured on its absorbance at 405 nm using Microplate 
Reader (Bio Rad). 

(7) Confirmation of activities 

(i) Evaluation of humanized H-chain 

[0235] It was found that an antibody having a humanized H-chain version "a" and a chimeric L-chain exhibited the 
same level of PTHrP-binding activity as that of a chimeric antibody (see FIG. 6). This result suggests that the version 
"a" achieves the humanization of the H-chain V-region in the degree enough to evaluate the humanization. Therefore, 
the humanized H-chain version "a" was provided for use as a humanized antibody H-chain in the following experiments. 
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(ii) Activity of hybrid antibodies 
(ii-a) FR1.2/FR3.4 hybrid antibody 

[0236] When the L-chain was h/mMBC1L(X), no antigen-binding activity was observed. In contrast, when the L- 
chain was either m/hMBC1 LaX or m/hMBClLdX, the same level of antigen-binding activity as that of the chimeric #23- 
57-137-1 antibody was observed {FIG. 7). These results suggest that there is no problem with respect to FR3 and FR4 
but there exist amino acid residue(s) that need to be replaced in FR1 and FR2 tor the preparation of a humanized anti- 
body. 

(ii-b) FR1/FR2 hybrid antibody 

[0237] When the L-chain was mhmMBCI L (X), no antigen-binding activity was observed. In contrast, when the L- 
chain was hmmMBCI the same level of antigen-binding activity as that of the chimeric #23-57-137-1 antibody was 
observed (FIG. 8). These results suggest that there is no problem with respect to FR1 but there exist amino acid resi- 
due^) that need to be replaced in FR2 for the preparation of a humanized antibody. 

(iii) Activity of humanized antfoodies 

[0238] Humanized antibodies each having the L-chain versions "a" to Y, were determined on the antigen-binding 
activity. As a result, it was found that the humanized antibodies having the L-chain versions "j", "I" "m\ "o", "q\ V, V 
and Y exhibited the same level of PTHrP-binding activity as that of the chimeric antibody (FIGs. 9 to 12). 

(8) Establishment of OHO eel! line capable of stable production of antibody 

[0239] For establishing a cell line capable of stable production of humanized antibodies, each of the above-pre- 
pared expression plasmids was introduced into a CHO cell (DXB1 1). 

[0240] That is, the establishment of a cell line capable of stable production of a humanized antibody was performed 
using each of the following combinations of plasmids as expression vectors for a CHO cell: hMBCl HcDNA/pCHOI and 
hMBCl UnX/pCOSI; hMBCl HcDNA/pCHOI and hMBCl LqJl/pCOSl ; and hMBCl HcDNA/pCHOl and 
hMBCl LrxypCOSI . The plasmids were co-transfected into a CHO cell by electroporation using Gene Pulser (Bio Pad). 
Subsequently, the expression vectors were separately cleaved with restriction enzyme Pvul to give linear DNA frag- 
ments. The resultant DNA fragments were extracted with phenol and chloroform and then precipitated with ethanol. The 
DNA fragments thus prepared were used in the subsequent electroporation. That is, the plasmid DNA fragments (10 \lq 
each) were added to 0.8 ml of a cell suspension of CHO cells in PBS(-) (1x10 7 cells/ml). The resultant solution was 
applied with pulses at an electrostatic capacity of 1,500V and 25 \iE After 10 min of recovery period at room tempera- 
ture, the cells thus treated were suspended in MEM-a medium (GIBCO) containing 10% fetal calf serum (GIBCO), and 
then cultured in a C0 2 incubator using 96-well plates (Falcon). On the day following the cultivation being started, the 
medium was replaced by ribonucleoside- or deoxyribonucleoside-free MEM-a selective medium containing 10% fetal 
calf serum (GIBCO) and 500 mg/ml of GENETICIN (G418Sulfate; GIBCO). From the culture medium, cells into which 
the antibody gene was introduced were selected. The culture medium was replaced by a fresh one. About two weeks 
after the medium replacement, the cells were observed microscopically. When a favorable cell growth was observed, 
the cells were determined on the amount of the produced antibodies by conventional ELISA for determination of anti- 
body concentration as mentioned above. Among the cells, those which produced a larger amount of antibodies were 
screened. 

[0241] The cultivation of the established cell line capable of stable production of antibodies was scaled up in a roller 
bottle using a ribonucleoside- a deoxyribonucleoside-free MEM-a medium containing 2% Ultra Low IgG fetal calf 
serum. On each of day 3 and day 4 of the cultivation, the culture supernatant was collected and filtered using a 0.2-um 
filter (Miliipore) to remove cell debris therefrom. The purification of the humanized antibodies from the culture superna- 
tant of the CHO cells was performed using POROS Protein A Column (PerSeptive Biosystems) on ConSep LC100 (Mil- 
iipore) in accordance with the appended instructions. The humanized antibodies were provided for use in the 
determination of neutralizing activity and examination of pharmacological efficacy on hypercalcemic model animals. 
The concentration and the antigen-binding activity of the purified humanized antibodies were determined by the ELISA 
system as mentioned above. 

[REFERENCE EXAMPLE 5] Determination of neutralizing activity 

[0242] The determination of neutralizing activity of the mouse antibodies, the chimeric antibodies and the human- 
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ized antibodies was performed using ra. myeloma cell line ROS17/2.8-5 cells. The ^"f^J^f^S 

M-STb^TnSrS /£ the treatment at room temperatue for 10 mi,, the cuKure 
chain version V exhibited the strongest neutralizing activity (FIGs. 13 to 1 5). 
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[02441 As described above, the present invention provkies a therapeutic agent as an 
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SEQUENCE LISTING 
(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA n 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 
AAATAGCCCT TGACCAGGCA 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 38 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
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CTGGTTCGGC CCACCTCTGA AGGTTCCAGA ATCGATAG 



(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA ; 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
GGATCCCGGG CCAGTGGATA GACAGATG 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
GGATCCCGGG TCAGRGGAAG GTGGRAACA 



(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucieiu acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
GTTTTCCCAG TCACGAC 



(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA' 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
CAGGAAACAG CTATGAC 

0 (2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

2o (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA 

™ (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

GTCTAAGCTT CCACCATGAA ACTTCGGGCT C 

35 

(2) INFORMATION FOR SEQ ID NO: 8: 

40 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 
45 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

50 

(ii) MOLECULE TYPE: other nucleic acid 
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(A) DESCRIPTION: /desc = "synthetic DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
TGTTGGATCC CTGCAGAGAC AGTCACCAGA 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic D> 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
GTCTGAATTC AAGCTTCCAC CATGGGGTTT GGGCTG 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 41 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA M 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
TTTCCCGCGC CCTTGGTGGA GGCTGAGGAG ACGGTGACCA G 



(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 base pairs 

(B) TYPE: nucleic acid 

(C) 5TRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCCCACGGTC ACCCTGTTCC 
CGCCCTCCTC TGAGGAGCTC CAAGCCAACA AGGCCACACT AGTGTGTCT 



(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 base pairs' 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA H 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
GGTTTGGTGG TCTCCACTCC CGCCTTGACG GGGCTGCCAT CTGCCTTCCA GGCCACTGTC 60 
ACAGCTCCCG GGTAGAAGTC ACTGATCAGA CACACTAGTG TGGCCTTGTT HO 



(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTER i ST i CS : 

(A) LENGTH: 98 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
GGAGTGGAGA CCACCAAACC CTCCAAACAG AGCAACAACA AGTACGCGGC CAGCAGCTAC 
CTGAGCCTGA CGCCCGAGCA GTGGAAGTCC CACAGAAG 



(2) INFORMATION FOR SEQ ID NO: 14: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 106 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



70 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 



TGTTGAATTC TTACTATGAA CATTCTGTAG GGGCCACTGT CTTCTCCACG 
CATGCGTGAC CTGGCAGCTG TAGCTTCTGT GGGACTTCCA CTGCTC 



(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 43 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCC 



is 



50 



(2) INFORMATION FOR SEQ ID NO: 16: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
TGTTGAATTC TTACTATGAA 



(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 
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(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
GTAGCTGCTG GCCGCGTACT TGTTGTTGCT CTGTTTGGA 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 46 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc * "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
GTCTGAATTC AAGCTTAGTC CTAGGTCGAA CTGTGGCTGC ACCATC 
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(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA 

Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 
TGTTGAATTC TTACTAACAC TCTCCCCTGT TGAA 



(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
GTCTAAGCTT CCACCATGGC CTGGACTCCT CTCTT 
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• 



35 



(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 48 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

r;n MOLECULE TYPE: other nucleic acid 

v • ■ / - - - 

(A) DESCRIPTION: /desc = "synthetic 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
TGTTGAATTC AGATCTAACT ACTTACCTAG GACAGTGACC TTG 



(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 128 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic 
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0 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
GTCTAAGCTT CCACCATGGG GTTTGGGCTG AGCTGGGTTT TCCTCGTTGC TCTTTTAAGA 60 
GGTGTCCAGT GTCAGGTGCA GCTGGTGGAG TCTGGGGGAG GCGTGGTCCA GCCTGGGAGG 120 

128 

TCCCTGAG 



(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 125 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA* 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
ACCATTAGTA GTGGTGGTAG TTACACCTAC TATCCAGACA GTGTGAAGGG GCGATTCACC 60 
ATCTCCAGAG ACAATTCCAA GAACACGCTG TATCTGCAAA TGAACAGCCT GAGAGCTGAG 120 

125 

GACAC 



(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 132 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
CTACCACCAC TACTAATGGT TGCCACCCAC TCCAGCCCCT TGCCTGGAGC CTGGCGGACC 60 
CAAGACATGC CATAGCTACT GAAGGTGAAT CCAGAGGCTG CACAGGAGAG TCTCAGGGAC .20 

1 32 

CTCCCAGGCT GG 



(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



MOLECULE TYPE: other nucleic acid 
(A) DESCRIPTION: /desc « "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
TGTTGGATCC CTGAGGAGAC GGTGACCAGG GTTCCCTGGC CCCAGTAAGC AAAGTAAGTC 0 
ATAGTAGTCT GTCTCGCACA GTAATACACA GCCGTGTCCT CAGCTCTCAG 



(2) INFORMATION FOR SEQ ID NO: 27: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 
GTCTAAGCTT CCACCATGGG GTTTGGGCTG 




(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 
TGTTGGATCC CTGAGGAGAC GGTGACCAGG 

(2) INFORMATION FOR SEQ ID NO: 29: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 133 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA' 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
ACAAAGCTTC CACCATGGCC TGGACTCCTC TCTTCTTCTT CTTTGTTCTT CATTGCTCAG 
GTTCTTTCTC CCAGCTTGTG CTGACTCAAT CGCCCTCTGC CTCTGCCTCC CTGGGAGCCT 
CGGTCAAGCT CAC 



(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
AGCAAGATGG AAGCCACAGC ACAGGTGATG GGATTCCTGA TCGCTTCTCA GGCTCCAGCT 
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CTGGGGCTGA GCGCTACCTC ACCATCTCCA GCCTCCAGTC TGAGGATGAG GCTGACTA 118 



(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 128 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc ' "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

ctot „ « —o «ccc„ac = - 
t o„Gcc«n anKKo ™c tcacctca «tg«oc, Menace m 

GAGGCTCC 



(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic 
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(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CCCTCACAAA 
TTGTTCCTTA ATTGTATCAC CCACACCACA GTAATAGTCA GCCTCATCCT CAGA 



(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 
ACAAAGCTTC CACCATG 



(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii ) MOLECULE TYPE: other nucleic acid 

(A ) DESCRIPTION: /desc = "synthetic DNA' 



(xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 34: ^ 
CTTGGATCCG GGCTGACCT 



20 



25 



(2 ) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 75 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

MOLECULE TYPE: other nucleic acid 
(A) DESCRIPTION: /desc - "synthetic DNA 

U l, SEQUENCE DESCRIPTION: SEQ ID NO: 35: ^ 
CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA 
TTGTTCCTTA ATTGT 



(2) INFORMATION FOR SEQ ID NO: 36: 

. (i) SEQUENCE CHARACTERISTICS: 
so (A) LENGTH: 43 base pairs 

(B) TYPE: nucleic acid 

55 
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(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
AAAGGATCCT TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 



(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 46 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
ACAAAGCTTA GCGCTACCTC ACCATCTCCA GCCTCCAGCC TGAGGA 



(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 111 base pairs 
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# 



5 



(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 



(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: other nucleic acid 



(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 
CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 
TTGTTCCTTA ATTGTATCAC CCACACCACA GATATAGTCA GCCTCATCCT C 

(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 42 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 
CTTCTCTGGC TGCTGCTGAT ACCATTCAAT GGTGTACGTA CT 42 
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(2) INFORMATION FOR SEQ ID NO: 40: 



55 



50 



EP1 004 313 A1 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 
CGAGGGCCCT TCTCTGGCTG CTGCTG 

(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 
GAGAAGGGCC CTARGTACST GATGRAWCTT AAGCA 

(2) INFORMATION FOR SEQ ID NO: 42: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 
CACGAATTCA CTATCGATTC TGGAACCTTC AGAGG 

(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 
GGCTTGGAGC TCCTCAGA 
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(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 



(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 
Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser Phe Ser Leu Gly 



Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser 



GACAGTGG7T CAAA! 



5 



10 



15 



20 



25 



30 
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# 



Tyr Thr He GIu Trp Tyr Gin Gin Gin Pro Leu Lys Pro Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg 

65 70 75 

Tyr Leu Ser He Ser Asn He Gin Pro Giu Asp Glu Ala Met Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 
Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly 



Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 



Ser Tyr Gly Met Ser Trp lie Arg Gin Thr Pro Asp Lys Arg Leu 



115 



10 



15 
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35 



40 



45 



Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Glu Asp 

80 85 90 

Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 



(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 116 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
I 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 



Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu Lys Gly Pro Arg 



110 



115 
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# 



Tyr Leu Met Lys Leu Lys Gin Asp Cly Ser His Ser Thr Cly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Cly Ala Glu Arg 

55 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

110 H5 



(2) INFORMATION fOR SEQ iD NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
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50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 H5 



(2) INFORMATION FOR SEQ ID NO: 49: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(it) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 3° 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 « 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 
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# 



Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115 



(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 
35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
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# 



65 



70 



75 



Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Clu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 



(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly As? 

50 55 6< 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu An 



110 



115 



(2) INFORMATION FOR SEQ ID NO: 51: 



(i) SEQUENCE CHARACTERISTICS: 

/ k\ trv/?Tu. lift aminn ariHs 
\n j Liuiiutii* * i*—.— ----- 
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Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 H5 



(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: afiiiiO oCid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
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80 85 90 

lie Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 U5 



(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: anino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 
35 40 « 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 
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* 



lie Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 US 



(2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
I 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
65 TO 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
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95 100 
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 



105 



(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: proteiu 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 
Gln Leu Va. Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
, 5 10 15 

Al a Ser Va. Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

oc 30 

20 25 



Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro 61. Lys Gly Pro Arg 
35 « « 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr G.y top 



50 



55 



60 



61,11. Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ma Glu Arg 
65 ™ " 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala As P Tyr 



80 



85 



90 



Ile CysC.y Va. Gly Asp Thr He Lys Glu Gin Phe Va. Tyr Va. 



95 100 105 
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# 



Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
HO 115 



(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 
Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly 
15 10 15 

Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
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110 H5 



(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 
ATG AAC TTC GGG CTC AGC TTG ATT TTC CTT GCC CTC ATT TTA AAA 
Met Asn Phe Gly Leu Ser Leu He Phe Leu Ala Leu He Leu Lys 
-15 -10 -5 

GGT GTC CAG TGT GAG GTG CAA CTG GTG GAG TCT GGG GGA GAC TTA 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu 

1 5 10 

GTG AAG CCT GGA GGG TCC CTG AAA CTC TCC TGT GCA GCC TCT GGA 
Val Lys Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

TTC ACT TTC AGT AGC TAT GGC ATG TCT TGG ATT CGC CAG ACT CCA 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp He Arg Gin Thr Pro 

30 35 40 

GAC AAG AGG CTG GAG TGG GTC GCA ACC ATT AGT AGT GGT GGT AGT 
Asp Lys Arg Leu Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser 

45 50 55 
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TAC ACC 
Tyr Thr 

AGA GAC 
Arg Asp 

AAG TCT 
Lys Ser 

ATG ACT 
Met Thr 



TCT GCA 
Ser Ala 



TAC TAT 
Tyr Tyr 
60 

AAT GCC 
Asn Ala 
75 

GAG GAC 
Glu Asp 
90 

TAC TTT 
Tyr Phe 
105 
4ii 



CCA GAC AGT GTG 
Pro Asp Ser Val 



AAG AAC ACC CTA 
Lys Asn Thr Leu 

ACA GCC ATG TTT 
Thr Ala Met Phe 

GCT TAC TGG GGC 
Ala Tyr Trp Gly 



AAG GGG 
Lys Gly 
65 

TAC CTG 
Tyr Leu 
80 

TAC TGT 
Tyr Cys 
95 

CAA GGG 
Gin Gly 
110 



CGA TTC ACC ATC TCC 270 
Arg Phe Thr He Ser 
70 

CAA ATG AGC AGT CTG 315 
Gin Met Ser Ser Leu 
85 

GCA AGA CAG ACT ACT 360 
Ala Arg Gin Thr Thr 
100 

ACT CTG GTC ACT GTC 405 
Thr Leu Val Thr Val 
115 



(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 
ATG GGG TTT GGG CTG AGC TGG GTT TTC CTC GTT GCT CTT TTA AGA 
Met Gly Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg 
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# 



90 



-15 -10 " 5 

GGT GTC CAG TGT CAG GTG CAG CTG GTG GAG TCT GGG GGA GCC GTG 
Gly Val Gin Cys Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val 

1 5 30 

GTC CAG CCT GGG AGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA 
Val Gin Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

TTC ACC TTC AGT AGC TAT GGC ATG TCT TGG GTC CGC CAG GCT CCA 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro 

30 35 40 

GGC AAG GGG CTG GAG TGG GTG GCA ACC ATT AGT AGT GGT GGT AGT 
r.i„ t„c r.iv Ipu Gin Tro Val Ala Thr He Ser Ser Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC AGT GTG AAG GGG CGA TTC ACC ATC TCC 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser 

60 65 70 

AGA GAC AAT TCC AAG AAC ACG CTG TAT CTG CAA ATG AAC AGC CTG 315 
Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu 

75 80 85 

AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT GCG AGA CAG ACT ACT 360 
Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr 

90 95 100 

ATG ACT TAC TTT GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC 405 
Met Thr Tyr Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

105 HO 115 

TCC TCA 411 
Ser Ser 



135 



180 



225 



270 
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(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 
Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 



(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 
Ser Ala Ser Asn Arg Tyr Thr 
I 5 

(2) INFORMATION FOR SEQ ID NO: 61: 



5 



10 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 
Gin Gin His Tyr Ser Thr Pro Phe Thr 
1 5 

(2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62 
Pro Tyr Trp Met Gin 
1 5 

(2) INFORMATION FOR SEQ ID NO: 63: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 
Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 



(2) iNFOkMATION FOR SEQ ID uu; u*: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 
Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 



5 



10 



15 



5 



10 



(2) INFORMATION FOR SEQ ID NO: 65: 



(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 41 1 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA to mRNA 



(xi) SEQUENCE DESCRIPTION: SEft ID NO: 65: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAA CTT GTG CTC ACT CAG TCA TCT TCA GCC TCT 
Giy Ser Phe Ser Glu Leu Val Leu Thr Gin Ser Ser Ser Ala Ser 

1 5 10 

TTC TCC CTG GGA GCC TCA GCA AAA CTC ACG TGC ACC TTG AGT AGT 
Phe Ser Leu Giy Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAA CAG CCA CTC 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Leu 

30 35 40 

AAG CCT CCT AAG TAT GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
Lys Pro Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Giy Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCT GGA TCC AGC TCT 
Ser Thr Giy Asp Giy He Pro Asp Are Phe Ser Giy Ser Ser Ser 

60 65 70 

GGT GCT GAT CGC TAC CTT AGC ATT TCC AAC ATC CAG CCA GAA GAT 
Giy Ala Asp Arg Tyr Leu Ser lie Ser Asn lie Gin Pro Glu Asp 
75 80 85 
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GAA GCA ATG TAC ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 

Glo Ala Met Tyr lie Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAT GTT TTC GGC GGT GGG ACC AAG GTC ACT GTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly 

105 HO H5 

CAG CCC 411 
Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 66: 

(i) SEQUENCE CHARACTER T ST I CS : 

(A) LENGTH: 405 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to nRNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 " 5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 
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15 20 25 

CAC CAC AGT ACG TAC ACC ATT GAA TGG CAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT CGG TAC TTG ATG AAA CTT AAG CAA GAT GGA AGC CAC 
Lys Gly Pro Arg Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGT 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 UO US 



(2) INFORMATION FOR SEQ ID NO: 67: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 "5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

] 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 
15 20 25 

o.n j r"T krr tic »rr »TT C.it TOT. TIT fifi CAG CAG CCA GAG 180 
UAVj \jt\\* nui n\/U inv iwv n * • mi»> »«« - - 

Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 & 5 

GAG GCT GAC TAT TAC TGT GGT GTG GCT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
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105 

CAG CCC 41 1 
Gin Pro 



110 



115 



(2) INFORMATION FOR SEQ ID NO: 68: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRM 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 ' 5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
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# 



Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Giy Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 HO 115 

CAG CCC 411 
Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 69: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 
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# 



180 



ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CIu ATG GAT CTT AAG CAA GAT GGA ACC CAC 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CCC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 10° 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 HO 115 

CAG CCC 411 
Gin Pro 
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« 



(2) INFORMATION FOR SEQ ID NO: 70: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 
ATG CCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 "5 

CGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT ACT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 
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Ser Thr Gly Asp Gly lie Pro 
60 

GGG GCT GAG CGC TAC CTC ACC 
Gly Ala Glu Arg Tyr Leu Thr 
75 

GAG GCT GAC TAT TAC TGT GGT 
Glu Ala Asp Tyr Tyr Cys Gly 
90 

TTT GTG TAC GTG TTC GGC GGA 
Phe Val Tyr Val Phe Gly Gly 
105 

CAG CCC 411 
Gin Pro 



Asp Arg Phe Ser Gly Ser Ser Ser 

65 70 
ATC TCC AGC CTC CAG TCT GAG GAT 
lie Ser Ser Leu Gin Ser Glu Asp 

80 85 
GTG GGT GAT ACA ATT AAG GAA CAA 
Val Gly Asp Thr He Lys Glu Gin 

95 100 
GGG ACC AAA CTG ACC GTC CTA GGC 
Gly Thr Lys Leu Thr Val Leu Gly 

110 H5 



(2) INFORMATION FOR SEQ ID NO: 71: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 
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GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

... ... „rr, i tt rrr r>T rr.r TTT Tfi r.r.C. TfT. AW. TCT 270 

Alii. M-ft IJU1 Ufll uuu mi vni vvju i.w 

Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr lie Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 HO 115 

CAG CCC 411 
Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 72: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 ~5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 €5 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 
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Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 
75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 

Glu Ala Asp Tyr lie Cys Gly Val Gly Asp Thr lie Lys Glu Gin 
90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
105 no 115 

CAG CCC 411 

Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 73: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(it) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TGT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 
1 5 10 
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GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TCC ACC TTG ACT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

o 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
s Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
K Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

„.„ ^r. t k c n-vr trr irr -rrr *r.r nr r»r. TfT CAC, RAT 315 
ui/ J uftu uuo j no oil/ nuv mv i kv «u» v.- 

?5 Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 

30 

Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 HO H5 
40 CAG CCC 411 
Gin Pro 



45 

(2) INFORMATION FOR SEQ ID NO: 74: 

50 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 411 base pairs 

55 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA to mRNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 "5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 A 

1 & I" 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr He Giu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 ™ 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 
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Glu Ala Asp Tyr lie Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 H5 

CAG CCC 411 
Gin Pro 

(2) INFORMATION FOR SEQ ID NO: 75: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 
Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser He 
15 10 15 

Gin Asp Leu Arg Arg Arg Phe Phe Leu His His Leu lie Ala Glu 
20 25 30 

He His Thr Ala 
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Claims 



1 . A therapeutic agent tor cachexia comprising, as an active ingredient, a substance capable of inhibiting the binding 
between parathyroid hormone related protein (PTHrP) and a receptor thereof . 



2. The therapeutic agent for cachexia of claim 1 , wherein the substance is an antagonist against the PTHrP. 

3. The therapeutic agent for cachexia of claim 1 , wherein the substance is an anti-PTHrP antibody. 

10 4. The therapeutic agent for cachexia of claim t, wherein the substance is a fragment of an anti-PTHrP antibody 
and/or a modified fragment thereof. 

5. The therapeutic agent for cachexia of claim 3 or 4, wherein the antibody is a humanized or chimeric antibody. 

15 6. The therapeutic agent for cachexia of claim 5, wherein the humanized antibody is humanized #23-57-137-1 anti- 



7. The therapeutic agent for cachexia of claim 3 or 4, wherein the antibody is of monoclonal type. 
20 8. The therapeutic agent for cachexia of any of claims 1 to 7, wherein the cachexia is one induced by cancer. 
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FIG. 1 
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FIG. 2 
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FIG. 3 



CHANGE IN BODY WEIGHT 
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FIG. 4 
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FIG. 5 
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FIG. 6 

ANTIGEN-BINDING ACTIVITY 
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FIG. 9 

ANTIGEN-BINDING ACTIVITY 
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FIG. 10 

ANTIGEN-BINDING ACTIVITY 
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FIG. 11 
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FIG. 12 
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FIG. 13 

NEUTRALIZING ACTIVITY OF HUMANIZED ANTI-PTHrP (1-34) ANTIBODY 
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* 



FIG. 14 

NEUTRALIZING ACTIVITY OF HUMANIZED ANTI-PTHrP (1-34) ANTIBODY 
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FIG. 15 

NEUTRALIZING ACTIVITY OF HUMANIZED ANTI-PTHrP (1-34) ANTIBODY 
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FIG. 16 



SURVIVAL RATE 
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FIG. 17 
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FIG. 18 



CHANGE IN BODY WEIGHT 
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FIG. 19 



CHANGE IN TUMOR VOLUME 
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